CHAPTER -7
INTEGRALS

sin 2x
Answer

The anti derivative of sin 2x is a function of x whose derivative is sin 2x.It is known that,

% (cos2x)=-2sin2x
dx

. 1 d,
= sin2x = ———(cos 2x)
2 dx

A d | )
S.8in2xy=—| ——cos2x J
del 2

: " 1
sm 2\ IS —=—=C0S 2\
Therefore, the anti derivative of 2

Cos 3x

Answer

The anti derivative of cos 3x is a function of x whose derivative is cos
3x. It is known that,

dip sy i o .
—(sin3x)=3cos3x
dx

=W L L R
=> COs 3y = (sin3x)
3 dx '
- ¢ . - - ]
S Cos3x = | sin3x |
de\ 3 J

cos3x s —sin3x
Therefore, the anti derivative of 2

e2x
Answer

The anti derivative of ezx is the function of x whose derivative is
2X .
e”". It is known that,
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2x 3 2y

e 18 =€
Therefore, the anti derivative of 2

(ax+b)
Answer

The anti derivative of (ax+b) is the function of x whose derivative is

(ax+b) . It is known that,

P

i((l-\' +b )‘ =3a(ax+b)
dx

2 1 d 3
=(ax+b) = T(_ (ax+b)
' 3a dx
»d ; 3
Sax+b) =‘—(1L(ax+h) ]
dx'\ 3a
2 1 3
(ax+b) is —(ax+b)
Therefore, the anti derivative of 3a .

sin2x —4e’™”
Answer

sin2x—4¢’"
The anti derivative of ( ¥ )

(sin2x—4e™ )

It is known that,

is the function of x whose derivative is
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d( | A .
—| ~——cos2x——¢" |=sin2x-4¢’
41.\', 2 ‘\ .J
< ( | ) 4 (N
(sin 2i—qe) | —508Lx €
is\ 2 K

Therefore, the anti derivative of

Question 6:

J.(4e}" + I)d.r
Answer

I( 3¢ +1 }/.\

=4 le"dx + Ilcl\'

e \

=4"' ‘u‘('
(73%)

4,
=—e" +x4+C
3

Question 7:

J'.rz[l—%}dx

Answer

I.\':‘v 1- : \id\'

)

- [(+ 1)
= J.x":lr— Il(lx'

- -x+C
3

Question 8:
I( ax’ +bx+ (')d\‘

Answer
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I(cu” -»b_r+¢')¢t\'

=a jr“dx +b I.rd\' +¢ I 1.dx

=U[L)+h(i]+rx+('
3 2

Al
ax'  bx .
= —— et X+

3 2

Question 9:
I(’-.Zx2 +¢' )dx
Answer

I(Z.\‘: +e')dx

=2 I,\"d\‘ + |e'dx

® J* e +C
3

2

P 2
=—x +¢& +C
3

Question 10:

(-

Answer

f L l 2
VX === | dt
&)
=J.(.r+-l——2}lr
X
|
= |xdv+ |—de-2|l.d
Jrae s [Lte2 i

x°
= log|xi-2x+C
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Question 11:

Answer
; .
X 45y -4
¢
X"

= J'(t +5-4x ")d\'
= I.\'d.r +5 Il wr—4 I.\‘ “dv

=£—+5x—-4(L]—(’

Question 12:

———dlx
Jx

Answer
I.\' 1 \./3_\ v 4 !r
X

J-x’ +3x+4

<o 2 o =
p ] -

-

)
x? 4 2x3 +8\/_r +C
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Question 13:
v -x+x-1
_"7»——1——--5~~——d.\'
X—

Answer

A |
[——"—a

X—

On dividing, we obtain
= J'(x: + l)dt
= I.\':dx+ Jldx

3

=f—+_\'+(.'
3

Question 14:

I( 1 —x )Wxdx

Answer

[(1—x)xa

1\
| I_ ol
: fv‘\' x? klx

\ )
!

= J'r:d.t - I.\‘;dx

X2 X 5
o Sl
2 2
2 2.2
— __:.\-.' +("
3 5
Question 15:

[V (357 +2x+3)dx

Answer
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I\[;(S.r: +2x+ 3)¢L\'

| 3 )
= J‘[}\': +2x7 + 327 }ix

=3 x;d\'+ 2Ix§dx + 3'[.1';(/.1'

y . x:

x* x> ( ]
=3 R +2 —5— *3—3 +C
2 2, 2
6 . % 3
=—x*+—x>+2x"+C

-
Question 16:

I(Z.r —3cosx+e' )dx
Answer
I(‘Z.r —-3cosx+e' )dv

=2 der -3 Icos xdx+ |e'dx

2x° .
==3(sinx)+e +C
2

-

=x"~3sinx+¢" 4+C

Question 17:
J.(sz -3sinx+ SJ;)dx

Answer

j(zxz—3sinx+5\/§)dx
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1
=2 I.\':d\' -3 !sin xdx +5 I.\"d.\'

2%’ | x? :
=T"3(—C05.\')+3 . +

-

2

”
== x"+3cosx+ IO.\'-' +C
3 3

Question 18:

Isec x(secx+tan x ) dx
Answer

Iscc x(secx+tan x)dx

= I(scc’ x+sec xtan x ) dx
= Iscc: xdx+ Im x tan xadx

=tanxy+secx+C

Question 19:

T—dx
cosec'x

I sec’ x

Answer

—— dx
cosec x

2
J- Sec™ x
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= Imn" vdx
= I(scc: X = l)dt
- Iv:c xdx ~ Ild.\‘

=tanx—-x+C

Question 20:

IZ 3sinx de

cos’ x
Answer
2~3sinx
I dx

COs™ X

_J-( 2 3sinx’
Cos" X  COs" X,

= I'.‘ se¢” xde -3 I tan x sec xdx

dx

=2tanx-3secx+(C

Question 21:
l

2

The anti derivative of ( Vx ) equals
2
x?
3

-} +2x? +C +I “+C
(A) 3 (B) ;

2 3 I 3 |

—-x2+2x*+C X2+ =x2+C
© 3 (D) 2

R

Answer
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—
3
) 9
2

Hence, the correct Answer is C.

Question 22:
g 3y 3
C—f (\') = 4\ T
If dx X" such that f(2) = 0, then f(x) is
« 1 129 1 129
R X e —
(A) 8 (B) X 8
« 1: 129 3.1 129

X Sh— X+ -
(@) X 8 (D) X 8
Answer
It is given that,

i ; 3
i, (.\'):4.\'- i
dx ¢

s 3 ;
431 (o)
~Anti derivative of X
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y 3
o f(x)= [ax == ax
f(x) I\ ‘.‘n

f(x)= 4!.\' ‘dx - KJ'( 3 }I.r
(x*) .
:./(I):-@‘ 2

. -3[". ]+(’
) \-3,

flx)=x"+- l +C
X

Also,
f(2)=0
|
s (2 =(24+-—---»+C=0
(2)=(2) 2y
:>l6+l+C=0
8
|
:C:—[l6+~-j
8
:C=—|29
8
s f(x)=x"+ li 2
X 8

Hence, the correct Answer is A.
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2x

I+

Answer

Let 1+x" =t
~2x dx =dt

= J-I f“ dx = I: dt
= log |+ C
=logl »\"lro-('

=log(1+x)+C

(log )’
: - 2
Answer
Let loa Ix] =t

Ial dx =dt

SN
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Question 3:
1
x+xlogx
Answer
1 I

x+xlogx x(1+logx)

Letl +logx =t
1
—dx =drt

O

| 1
= j‘—-(/\ = I-' dr
v(1+logx) !
=log|r|+C
=log|l+logx|+C

Question 4:
sin x - sin (cos Xx)

Answer
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sin x - sin (cos X)
Letcosx =t

~—=sinx dx = dt

= |sinx-sin(cosx)dv =~ Isinrdt
=—[-cost]+C
=cost+C

o

=cos(cosx)+C

Question 5:
sin{ax+b)cos(ax+b)
Answer

sin(ax +b)cos(ax +b) = :

Let 2(ax+b)=1
~ 2adx = dt

sin 2(ax+ £ Si
- J.qm (ax ))dx— | J-smt dt
2 2

2a

= 4]a [—cost] +C

= :]-cos2(ax+b)+(‘
4a

2sin(ax +b)cos(ax+b) sin2(ax+b)

2
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Jax+b

Answer
Letax + b =t
> adx = dt

|
Sody=—dt
<

|
|
= I( ax+b)? dv = J‘I-'d'/
a

N e
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~dx = dt
= [xdx+2dr= [(¢-2)ra
{3 )
=le3 --2/3Jd1
= jl}ldl—ZJ‘l-'dl
3 3
& t
Xalteei ¢ sl Y o:
523 +C
2 2 )
-~ 5 1
==f2=——f2 4+ C
5
2x+2) -3 (r+2)2
=—(x+2):——(x+2)2+C
5 3
Question 8:
1+ 2x°
Answer

let1 + 2x° = t

~4xdx = dt
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= J‘r\/l?—Z\T dx= j\!—i‘h
= :I‘ jl‘ dt
\

I ~

£
k

= é(l‘r.'!x’)" +C

L +C
4

N W

Question 9:

(4x+2)Va’ +x+1

Answer

let X +x+1=¢

2 (2x+ 1)dx = dt

I(4x+2)\/‘x’ +x+1 dx

=Pﬁm
=2Mdl

. \

RPN fiod

]
]

+C

J

= :(r +.r+l)3 +C
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Question 10:
|

x—+x

Answer

x—Vx Jx(Vx-1)
ITet(\/';_l)zf

2Jx

dx =dlt

! 2
= Iv\ ( \/_{—.l)d“ = J’ dt
=2loglt|+C

= 2loglJx ~1/+C

Question 11:

A0

x+4
Answer

Let x+4=t¢

~dx = dt
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] i ] Il
d'd'd'#'ﬂlJ'JwT

- 9

LS I

Question 12:

I
(Jr3 - I)-‘ S
Answer

Let .\'3 -1=1
L 3xde=dt

) i

(r): =8(r): +C

| ]
tet*=8t* +C

1
1 (1-12)+C

(.r+4)l:(.r+4—l.2)+(.‘

- -

Vrx+d4(x-8)+C
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— I( X - l)" X dx = J'(.\': - l): X xide

:j:l-(m)%

= -l-j‘ll" +17 ]d/
3

W | -

Question 13:

5l

(2 +3x° )3
Answer

Let 243x =t
9x2

dx = dt
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| ¢ dt
2 oy = — I E
243¢')  2°(r)

Question 14:
1

x(logx)”

Answer

, x>0

Letloax =t
|
—dx=dt

SN

Question 15:

X
9—4x*

Answer
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Let 9 - 4.\'3 =t
~—8x dx =dt

:}I() ‘4 ,d.\‘=_§lj‘1dl
—4x° /
-1 T
:?logéfi'{‘(‘

-1, | ;
=—1Ilog|9—4x"|+C
g == |

2+l
=

Answer

Let 2x+3=t
~2dx = dt

i |
= Ie" 1d.\':; adt

-~

= ~_l)~(€') +C

2x43 <
&™) 4+ C

1
2
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X

e.t’
Answer
Let .l‘: =t
~2xdx = dt

= [orde=2 [

lan ™ x

e

1+ &7
Answer
Let tan' x=¢

n 1 ;d.l‘=df

| B
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- J" ~dv= [edr

Question 19:

et —1

e +1
Answer

]

&7 4]

Dividing numerator and denominator by ex, we obtain

(1)

e.\ e AT ¢

X

(e+1) e +e

e

Let € +te "=t
_ (e' -e ')d\‘zdr

e =1 ¢ —¢"
= I = d.\':j - dx
¢+ e +e

dr
T

=loglt|+C

=logle” +e¢ |+ C
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Question 20:

Answer

|_et 821 + e—l\ =
(20?‘ TR )d\' =dr

= 2(1.'" -¢ R '(h‘ = dt

&' —-et) [t
= I[c"" +e™ }h - Jl“l

Question 21:

tan® (2x-3)

Answer

tan’ (2x-3) =sec’ (2x=3)-1

let2x — 3 =t
~2dx = dt
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= Itan’(Zx—S)d\'z ﬂ(sec:(l\'—3)]—l]d.\'
= ; I(‘Scc:l)dr- Ild\‘
= ; Jsccﬁdl —Jld.\'
=—tan/-x+C

tan(2x-3)-x+C

D= | »-

Question 22:
sec” (7—4x)
Answer

let7 —4x =t
~ —4dx = dt

Isecz (7-4x)dx= :4—l J-secz tdt
=%|(tanr)+C

=_Tllan(7—4x)+C

Question 23:
sin”' x

Answer

Let Sin ' x=¢
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dy =dt

1
V=¥

= [ s:n_l‘ dx = Iulr

vl =x*

=
—+C
2

k {“.s'm \) -2
2

Question 24:
2cosx—3sinx
6cosx +4sinx
Answer

2cosx—3sinx 2cosx—3sinx

6cosx+4sinx  2(3cosx+2sinx)

Let Jcosx+2sinx =1
(-3sinx+2cosx)dx = dr

2¢cosx—3sinx di
If (].X': STTE
6cosx+4dsinx 21

1 ¢l
=512
=%Iog{l|+(’

= %Iogp sinx+ 3cos x|+ C

P
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Question 25:
]

cos’ x(1-tanx)’

Answer

| sec x

cos’ .\-'(l ~ tan .r)-: (I-tanx)’

Let (1-tanx)=1

. —=sec” xdy=dt

j’ sec” x g I—iit
(1-tanx) r
= —.[1 “dt
=+!+C
f
|
=t C
(I—tanx)
Question 26:
COsSvVX
Jx
Answer
Let "/T ={

dx =dt

1
2ilx
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cos/x
I de=2 Jcosull
Jx
=2sint+C
=2sinyx+C

Question 27:

Vsin 2y cos2xy

Answer

Let sin 2x =t
. 2cos2xdx =dl

= I\/sin 2x cos2xdx =% J.\/t- dt

1| £2 :
=1y +C
2
] 3
=—t?+C
3
] 3
=—(sin2x)2 +C
3
Question 28:
cosXx
V14sinx
Answer
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~cosx dx =dt

= I,Li—d\ = ‘..i
|

VI+sinx \/;

’:

=—+C
|
2

= 2\/;+C

= 2\/I.+ sinx +C

Question 29:

cot x log sin x
Answer
Letlogsinx =t

|
= oS x dx =dlt
sinx

scotx de=dt

= |cotx logsinx dx = J'ull
IS

=—4+C
2

—

2(I0gsm x )" +C

Question 30:
sinx

1+cosx

Answer

letl +cosx =t
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~—sinx dx =dt
sinx di
L f ST
14+ cosx t
=-logjt|+C
=—log|l +cosx|+C
sinx

(I+cosx )
Answer

Lletl +cosx=t
~—sinx dx = dt

sinx dt
= |—dx= |-—
'[( I +cosx) ‘[

1

I+cotx

Answer

Maths
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|
Let/ = |——dx
l4coty

- [ e
- Ccosx

|+

siny

sin x
= [————dx
SIN X+ COS X

SR
SIN X + COS X

I j(sin.\' +cosx)+(sinx~cosx)
3

2

| _[ 2sinx

A

(sinx-+cosx)

——jld J-sm\' Lmrdr

SINX +Cosx
SINX - Ccos Y

Let s"ﬁz‘ )b S))J S (SRS *— sin x) dx = dt

sod =

+; IL"’)_

t

(\JI.-( 1o |

logl|+C

Nl‘—t

2
1
<% logsin x +cos x|+ C
Question 33:

1
I—tanx

Answer




Class XII Chapter 7 - Integrals

Maths

|
Let/ = |—dx
l-tanx

L
et Sinx
Cos x

Cos X
= j'-—wm;—dx
cosx —sinx
I 2¢cosx
=— | ————dx
COSX —Ssinx
| ¢(cosx—sinx)+(cosx+sinx)
-24

‘l\'

(ms X-sinx )

i) J‘ld ICD\\"'SII‘I\LA‘

COSX —Sinx
x | peosx+siny

Put cosax —1 F-tg (,*I‘gln X — €os X) dx = dt

~(dr)
N

~
|

9 |
—

Nl‘—t Ml—c 1o

loglt|+C

log|cos x —sinx|+C

+
l‘*«‘|'—’ Nl"" Jo—

Question 34:

Jtanx

SIN X COS ¥

Answer
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Jianx
fet] = j
3m \’LOSI

I Jian x x cos x

SINXCOS XY XCOS XY

dx

e —— L

l'l.\‘

tnn X COs” \’

Iscu xdx

let tanxy =1 => sec:.\'(t\’zdr

P
"'"IJ;

=2t +C
=2Jtanx +C

Question 35:

(1+log .1\')2
X
Answer

Lletl +logx =t
|
—dx=dt

SO

= Iw dx = J.tzdt

X
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Question 36:
(.\'+l)(x+log.\'):
X
Answer
c+1)(x+logx)” (x . \
(A+,,)(r+ og) =('\+'](x+log.\')'=[l+
z x)

X L X

(x+log .\')3

Let (x+logx)=1

(Hl]dr:dl
o

l) 2 2
= || 1+— |(x+logx) dx= |t dt
J{ x,( gx) ¢ Ic

3
:[T+C

J

| 3
=—(x+logx) +C
3( gx)

Question 37:

X sin(tan ! x‘)

1+x*

Answer
Let x4 =t
4x3dx = dt
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3 . -1..43 . -1
X sm(tan X ) 1 +SIN (tan l)
= dx = —=dlt (1
I I+x* 4I 1 +1° ()
Let tan ' f=u
1
—dt =du
a1
From (1), we obtain
o'sinftan'xt)de ) .
I - 2 =— |sinudu
1+ x 4

|
= —(-cosu)+C
4( )

i cos(tan '7)+C

=) . y
= os{tan ' x7 )+ C
2 u)s( ) )+

Question 38:
f'] 0x" +10"log 10

.xm+l()r ’ equa's
(A) 107 =" +C (B)
(€) (10-2")"+c (D)
Answer

Let X" +107 =¢
(10x7+10" log, 10)dx = dr

10° +x" +C

log(l 0" + .\"”) +C
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s IIO\ +10" log, IO[ =j‘ll

410 !

=logr+C

=log(10" +x"*)+C

Hence, the correct Answer is D.
Question 39:

dx
Im equals
A, lanx+cotx+C
. tanx—cotx+C
c. tanxcotx+C
pD. tanx—cot2x+C

Answer

dx
Let /= j—w
sin” xcos” x

]
= |————dx
SN~ XCos™ X

—dlx

ot )
Sih YC()S_ X

J‘sin2 x+4cos” x

sin’ COs”™ X
= I —————dx+ I—d
sin® xcos” x sin” xcos

= jsec‘ xdx + |cosec’ xdx

=tanx—cotx+C

Hence, the correct Answer is B.
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Exercise 7.3

Question 1:

sin’ (2x+5)

Answer

sin? (25:+5) = l-cos22(2x+5) " l—cos(;x+10)
= Isin:(2x+5)d\' = II—COS(;XHO)JA‘

Il

fi -1 [oos(dx+10) d
2

Y—J—(M}-FC

2 4

=lx——l—sin(4x+10)+C
2 8 :

Question 2:
sin 3xcos4dx
Answer
; 1. :
sin Acos B = —{sm(A +B)+sin(4- B)}
It is known that, 2

jsin Ixcosdx de= ; I{sin(lr +dx) +sin (3x - 4x)} dx

= % I{sin 7x +sin(-x)| dx
|

2

j{ sin 7x —sin x| dx

| {5 l¢.
= sin7x dx—;— sin x dx

1/ —cosTx) |

=—| ——— [==(~cosx)+C
2\ 7 2

—-Cos 7x N COs X
14 2

+C
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Question 3:
COS 2X C0s 4x cos 6x

Answer

cosAcosle{cos(A + B)+cos(A4-B)|

o

It is known that,

Icos 2x(cosdxcosbx)dx = Icos 2.\'[,‘-J fcos(4x +6x) + cos(4x— 6x)}" dx

;J‘ cos 2xcos10x + cos 2xcos(~2x)} dr

;I)I{COs7rcolex+c0s "r} dx
lj {]cm 21+10r)+co>(7\—]0\')} (M] dx
2 2 s 2
=§J‘(co>12x +c0s8x+1+cosdx) dx
I|sinl2x sin8x sindx .
= + e X +C
4 12 8 4
Question 4:
sin’ (2x + 1)
Answer

(T
Lot I—J'sm (2x+1)

= Isin3(2.\-+|)d\-= _[sinz(Zx+I)-sin(2x+l)dx
= [(1-cos® (2x+1))sin(2x+1)dx
Letcos(2x+1)=1¢
= -2sin(2x +1)dx = dr
:>sin(2x+l)dx=th’

'
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::I:%‘-I(I—r’}i:
I
4

2
(¢ 3
- cos (2x+1
=-—llcos(2x+l)——(— )
2 3
~cos(2x+1) cos'(2v41)
= -+ +
2 6
Question 5:
3 3

sin™ X cos™ X

Answer
Let/ = [sin” xcos' x dx

ot Icos:x-sin".\'-sin.\'-dx

) 3 3 .

= Icus x(l—cos x)smx-dr
Letcosx=¢
= —sinx-dy=d!
= /= -It‘(l—l’)dr

=—'“ll‘—'l'I )tfl

Question 6:
sin x sin 2x sin 3x

Answer
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sin Asin B = {cos(A ~B)—cos(4+ B)}

19 | -

It is known that,
jsinxsin 2xsin3x dr = J{sin x-%{cos(Zx—3.\-)—005(2_\'+3x)}] dx
- %I(sinxcos(—x)—sinxcos Sx) dx

L. , )
=5 I(sm XC0S X —SinxcosSx) dx

T By
= l it et d\'—lISiHXCOSS.\‘ dx
2 2 2

= %[l‘?ﬁ}—%‘[{%sin(.\% 5x)+sin(x—5x)} dx
—C08 2x

I % I(sin 6x+sin(~4x)) dx
-cos2x | ( —C0S 6x . cos

| 4x}+c
8 4 3 -
_—cos2x 1| —cosbx cosdx
8 '§{ 3 2
_I]cos6x cosdx
'8[ 3 2

+C

- COS 2.\} +C

Question 7:
sin 4x sin 8x
Answer

5 ; |
sin Asin B=— cos(A - B) ~cos( 4+ B)
It is known that, 2
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J'sin 4xsin8x dx = I{% cos (4x—8x)—cos(4x + 8.\-)} dx
= % f(cos(«s#x) ~¢0s12x) dx

= % j(cos 4x—cos12x) dx
il [sin4.r sianx}

2

-

4 12

Question 8:
1-cosx
1+cosx
Answer
. ¢
2sin”
I-cosx ) e
: = } 2sin %
HCOSX 5.2 2
2
5 X
=tan - —
2

| +cosx

s

.'.Jﬂd\: j[seczg—lex

X
fan 5
= =—x|+C

1
2

X 5
= 21an;—.\'+(,

Question 9:

COSX
1+cosx

Answer

% |
=1-cosxand 2cos” s 1+cosx

|
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5 X . aX
cos™ — —sin”
cosx 2 2 3 X . o2 X s X
E— = —= .= €OS.x = C0s™ - —sin” and cosx =2cos P -1
+ X 2 2 2
COS X 2 cos? :

cosx | =
J‘——————dx =—||1-tan”— W
1+cosx 2 2

S
=x—tan—+C
2

Question 10:
.4

sin’ x
Answer
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’ s 2 . 2
Slﬂ‘ X=8m"xsm"x

[ 1=cos2x | 1-cos2x
y 2 3

1 i
=—(1-cos2x)
4( cos 2x)

1 a
— I[l + 08" 2x - Zcoslx]

! HL‘&W]_ZM:‘]
4| T

[ 1 1
14—+ —cosdx—-2cos2x
| 272

I
PN R

x
3
—+—cosdy—2¢cos 2y
2 2

Isin' x dx 2 ﬂ:z +lcos4x -2¢os 2,\'] dx
4273

A Ts AR
_ l|:3' +vl_[sm4.r_)___sm_.\}+c,

4(2” 2\ 4 2

o l—[.’»x , sindx
8 4

~2sin 2.\']+(‘

3y
= —‘—lsianﬂ—Lsin-i.\'«'rC
8 4 32

Question 11:

4
cos  2X
Answer
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cos' 2v = (cos" 2.1'):

_(1+cosdx Y
| A

-

[I +cos” 4x + 2cos4.\'}

I+(“+)58x]+ 2cos4.r]

N

Il

S | -
f

I cos8x 1
I+—‘,-+ +2cos4xJ

N
1

L | -
f

(3 cos8x
4 2005 4X
2 2

-

+
8 2

3 sin8x sindx
=—x+ +
64 8

Icos‘ 2x dy = ﬂ % + cos8x _ cosdx ]dx
\

+

Question 12:
sin” x
I+cosx

Answer

. .X X X
sinx =2sin—cos —:cosx=2cos” ——1
2 2 2

[$%]

=x—sinx+C




Class XII

Chapter 7 - Integrals

Math

S

Question 13:
cos2x—cos2a
cosxy—cosa

Answer

. 2x420 . 2x-2a
-2sn n

sl
cos2x—cos2a 2 2

. Xta . Xx—«
—2sin- -sin ———
2 2

e “~

COSxy—cosa

_sin(x+a)sin(x-e)

= (x+a]. (x—c:)
sin| ——— [sin| ———
2 2

[zl

[cos(' —¢cos /) =-2sin

g‘*)cm(_%a)]

Y (x+a]. (
sin sin
2

(x+a) (x—a]
=4c¢o0s COs
2 2

Xl
2

X+o x—«a
=2| cos = <+ +CoSs

2
=2[ cos(x)+cose |
=2¢cosx+2¢cose

cos2x—cos2a
I-~——-——dr = I2cosx+2cosa
COS X —COS¢x

=2[sinx +xcosa]+C

Question 14:
COSX—SInX
1+sin2x

Answer

C+D
S

. C=D
n

2

]
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COSX—Sinx COSX —sinx

1+sin2x (sinz:rﬂ:os2 x)+2sinxcosx

':sin3 x+cos’ x=1; sin2x=2sinxcos x:l
COSX—SInx
(sinx+cosx)’
Let sinx+cosx=t1

Z.(cosx—sinx)dx =dt

—dx
(sinx+cosx)

e
=]
=I!"1dt

==f"'+C

J-cosx-sinx ,f Cosx—sinx
z ax =
| +sin2x

=—1+C
1

-1 ,
= C
SINX+CcOSx

Question 15:
tan’ 2xsec2x

Answer
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tan” 2xsec2x = tan” 2x tan 2x sec 2x
- (wc’ 2x— l) tan 2xsec2x
=sec¢’ 2x-tan 2xsec2x — tan 2xsec 2x

Itan’ 2xsee2x dx = jsecz 2xtan 2xysec2x dy— Itan 2xsec2x dx

sec2x
= J'sec2 2xtan 2xsec2x dx— - +C
Let sec2x =t
so2sec2xtan 2x dx = dt
1 3 sec2x
Itan3 2xsec2x de= It‘dl— -+C
2 2
£ osec2x
= -+C
6 2
3
sec2x)  sec2x ..
=( ) - +C
6 2
Question 16:
tan4x
Answer
tan' x
=tan’ x-tn’y
--(u.\:".t—l)km:x
=se¢’ xtan’ x-1an’ x
=scc".x'lan".t-(\'cc".\‘—l)
=sec’ xtun’ x-s’ s+l
Itnn‘.r de = I:-cc' xtan’ x de- Iscc‘ x dy + Il~d\'
- ‘f.wc‘.rmn".r dy~tonx 4+ x4C (1)

Consider I\u xtan’ x ex

Let tanx=1 = sec’ x dv=dl

r'wn'x
303

— Iscc" rtan’ xdx = J‘I"(Il E
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From equation (1), we obtain

|
Itan‘ x dy= S tan" x-tanx+x+C

Question 17:

sin’ xcos” ¥
Answer

sin‘x+cos’x  sin'y cos’ x

sin” xcos X Sin’ XCOos" X Sin” XCos” X
sinx cosx

= Py ¥
cos“x smx
= tan xsec x + cot x¢cosec x

sin' x+cos’ x
_",,—, dx = I (tan x sec x + cot xcosec x dx
sin’ xcos’ x

=secx—cosec x+C

Question 18:

cos2x+2sin’ x

cos’ x
Answer
cos 2x +2sin” x
cos’ x
cos 2x +(1—cos 2x)

- [cos2x= ] —ZSiI’lI,\'J
cos” x

o ¥
cos’ x

=sec’ x
j-cos 2x+2sin’ x

- dx = J‘sec2 xdx=tanx+C
cos” x

Question 19:




Maths

Class XII Chapter 7 - Integrals
|
sinxcos’ x
Answer
1 sin” x+4cos” x
sinxcos'x  sinxcos x
sinx |
o~ 3 + .
COs X Sinxcosx
. lcos’ x
=lan xsec” X+
sin n.os X
cos’ x
2 5&‘&': X
={an xsec” X 4 ——
lan x

1 4 sec’ x
I —dx = jlan xsec' x de+ P dx

Sinxcos’ x tan x
Let tanx =7 =>sec’ x dv=dr

= ——dx = juil-c-j dt

sm Q0S8 X
o
=—+logr+C
2
|
—;lan x+logitan x| +C
Question 20:
cos2x

(cosx+sinx)’

Answer
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cos2x cos2x cos2x

(cosx +sin x)3 cos’ x+sin’ x+2sinxcosx 1+sin2x

2 I cos2x _I cos2x
(cosx +sinx)’ (l+sm2r)

Let 1+8in2x=¢
= 2c0s2x dx=dt

) J- c0s 2x —I—dt
. (cos.v+smx)

1
=;Iog§l|+C

-

= %Iogil +sin2x|+C

= %Iogl(sin X+COS x)z{ +C

= log|sin x +cosx|+C

Question 21:
sin~ 1 (cos x)
Answer

sin”' (cosx)

Let cosx=t¢

"

Then, sinx=vVI—¢
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= (—sinx)dv=dt

dx = —,-d’
SNy
iy - —t
NV1=7°
- )
[sin"(cos.r}dx = sin"z’ =5 ’
’ j =1
sin"'f
=-[ ——dt
“wl=t
Let sin"'r=u
|
= = dt = du
VI=¢
- [sin” (cosx)dv = [ddu
=% 4
2
{sin'sY
= ( } +C
2
—’-xm (cns.\')T

It is known that,

sin ' X4+cos x=

oA

c.sin ' (cosx) = g —cos '(cosx)= [ g—x)

= e

Substituting in equation (1), we obtain
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Isin '(cosx) dy =

2 ]‘
-| = =x
=
2 s O

2
I(n .
] B . it + 3l [ o €
2\ 2

T ox =
e el ok 5 & 1
8§ 2 2
¥ ,\': . 3
X |e-®
2 2 |\ 8
o ox
=2 40
2 2

Question 22:
1

cos(x—a)cos(x-h)

Answer

cos(x—a)cos(x—b) " sin (a—b)

| [sm[(x-b)-(x-a)]‘

cos(x—a)cos(x—b) |

I

1 { sin(a—b)

cos(x—a)cos(x—b)_

) sin(a—b)

I [sin(x—b)cos(x—a)-cos(x—b)sin(x—a)]

" sin(a-b)
_ 1
sin(a

_ 1
“ Icos(x ~a)cos(x-b) % sin(a—b) I

|
=sin(a—b)[

cos (x—a)cos(x-b)

cos(x—a)|

|
" sin (a—b) {log

cos(x—b)|

—_b)[tan (x—b)-tan (x-—a)]

[tan(x—b)—tan(x—a)|dx

~log|cos (x—b)|+ log|cos(x - a)l]

}rc
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dx

Isin: X—CO8” X
Sin”~ xcos” x is equal to

A. tanx + cotx + C
B. tan x + cosec x + C
C.—tanx +cotx +C

D. tan x + sec x +

C Answer
sin® x —cos® x C sin’x cos’x |
J.‘.—‘ dx = — ~T dor— - dx
sin” xcos” x sin“xcos X sin” xcos” x

= [( sec” x —cosec” \) dx
=tanx+cotx+C

Hence, the correct Answer is A.

e (1+x)
j'____

cos” (c\) -

equals
A. — cot (exx) + C
B. tan (xex) +C
C. tan (ex) + C

D. cot (ex) + C
Answer

j e (1 +x) ”

cos’ (e‘,\") '

Let ex* =t




Class XII Chapter 7 - Integrals

Maths

:'(c'-\ +¢" 1 )dx = dt

¢ (x+1)dx=dr

: J't"“'f ‘\') d_\':j di

cos’ (e'x) cos’ t

= J‘acc‘r dt
=tant +C
=tan(e’-x)+C

Hence, the correct Answer is B.
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3x
X +1
Answer

Let x> = t
3x2 dx =dt

=tan'1+C

=tan”' (.\"; ) +C

1
J1+4x°
Answer

Let2x = t
~2dx =dt
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= —d =
J1+4x? = ‘[\}l«u'

=5{ ;r+ﬁH+C
!—’+C

—102'2Y+\|

! bl
it = Iog;(x +Vx +a

1

Question 3:
et
(2-x) +1

Answer

let2 - x=t
= —dx =dt

1 1
S . S )
f(2—\')2+l Vit +1
\] -
=—Iogll+\]12+l’+c [I—d]—l()}:, x+xi+a’ ‘]
\\.’ +d
‘(7—.r)2+l +C

+V~

(2 -r)+v’}“f:ir75|

= log

Question 4:
NN
V9 —-25x7

Answer
Let 5x =t
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S odx =dt

1 1 I
g eslim

Question 5:
3x
Answer
Let V25 =t
" 22 dx = dt

3x dt
dx =
:Il+2x4 ¥ mfw

if[mn ']+
——lan"(\/_r )

Question 6:

Answer

Let x> = t
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~3x dx=dt

X | ¢ dt
B lt= s
| —x 3Y1=-r
—l ll .,]i +C
3|2 1—1¢
1, |1+x°)
=—log +C
6 “|1-x'
Question 7:
x—1
Jat-=1
Answer

1 L : dx
J‘:/ﬁ dr—j\/x:_l I Im th

X s
For dy.let x*=1=t = 2x dx=dl
'[\lf -1

X 1 rdt
O R L
vl =1 2'[\/7
-
=2'ﬁ 2t
2|7 |
=t
=/x* =1

From (1), we obtain
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x-1 X 1 1 ; - ,

dx = fx - dx ——df=logix+\x -a’

B =gl
,\'+\/.r:—-l}+C

=Jx¥ -1-log

Question 8:

5

X
Ix'+a®
Answer

Let x> =t
= 3x%dx = dt

j‘a ;}L-—(l\‘ = - A.L.A
vx'+a’ 3 2 +(a':)3
pr————r

=%Iog;1 +VE+a®|+C

= % log x' +Vx* +a°

+C

Question 9:

Jtan® x+4

Answer

Lettanx =t
~sec”x dx =dt
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23 t
:>I sei:r '1Y=I 1a’ :
tan~ x +4 \5‘+2'

=Iog}!+\/1"+4l+C
=log%tanx+\}tan3x+4}+(‘

Question 10:

S B

Va4 2x+2

Answer

] 1
dx = clx
I\f;3+2x+2 I\j(m)u(n)*
Letx+1=t¢
Sode=dt

1 1
=5 dx = it
J‘\/x2 +2x+2 IJN +1
=logl+\/13+|’+(‘
f—.,'
=log|(x+1)+/(x+1) +I|+C

=log|(x+1)++/x’ +2x+2‘+(.‘

Question 11:
1

VOx* 4 6x+5

Answer
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1 1
I‘),x" vox+5 1(31 *l): *(2):

Let(3x+1)=1¢
c 3dx =dt
DI 1‘” — ';1'[—\1 »l
(3.\'+|)‘ -&(2)' 31 +2
:1[£tan"[£”+(‘
3|12 2
! ,[}x_-#_l_] C
6 2
Question 12:
_
JT-6x-x°
Answer

7-6x—x" can be written as 7—(x* +6x+9-9).
Therefore,

7-(x"+6x+9-9)

=16-(x*+6x+9)

=16-(x+3)’

~ (1) ~(x03)

dx

, 1 ) |
1 I\(T—6x—.\"'dx I\/(-l):—(.t'l'}):

lLetx+3=1
= dv=dt

= | S - —
JOy -(e+3)7 @y -y
=sin '(;)4» C
=sin”' ( ‘: 3 )+('
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Question 13:
1
(v-1)(x-2)
Answer
(x—1)(x~2) can be written as x* —3x +2.
Therefore,

.
X=3x+2

+C

2
L
=logit+ [t"— 5
| &

(x- %) +4x?=3x+2

=log +C

Question 14:
1

V8+3x—x"
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Answer
> : 2 2,19
8+3x—x" can be written as 8—| x —3.\‘+Z—Z |

Therefore,

|
= dx = ix
J‘\'/8+3.v:—.\'*’ ‘[ 1[41_ 3y
\ 4 2
Letx—3=l
2
Sodx=dt
3J‘ l - iv:j { l = 1
/fu_(,‘,_s) Jay .
R G
(
1]
=sin | — |+C
Ja1
\NA‘._Z-
(Y—§
=sin | —=2 [+C
val
\\ ‘2
(D
1 .'--\_3)
=sin +C
Ja1

Question 15:
1

J(x—a)(x-b)

Answer
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(x—a)(x~b) can be written as x* — (a+ b)x + ab.
Therefore,
X' ~(a+b)x+ab

(a+b) (a+8)
4 4

[~ -4

=x'—(a+b)x+

Question 16:
4x+1

N2x 4x—3

Answer

Let dx+1= Ai(Zx: +x-3)+B
dx

=4x+1=A(4x+1)+B
= dx+1=4A4Ax+ A+ B

Equating the coefficients of x and constant term on both sides, we obtain
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AA=4A=1

A+B=1=>B=20

Let2x2+x—3=t
~(4x + 1)dx =dt

=2y2x* +x-3+C

Letx+2=4

;i(x?—l)+8 (1)

d:
=>x+2=A4(2x)+B

Equating the coefficients of x and constant term on both sides, we obtain

From (1), we obtain
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(x+2)= ;—(?.x)+2

1
i 2(7.\)+2

J—U—

y e [ e)
=— dx +
2 xz_] 2_
In lj~ 2 . letx’ —1=1 = 2xdx=dt
29 x*-1

Then. J'

N ey

Then. J'A—dr = 2! dx =

X .x‘+\/.\“1—l]
/ ‘

From equation (2), we obtain

142

I——dx =x/x* -1 +2]og‘x+ va' -ll+(‘

Question 18:

Sx—=2
1+2x+3x°

Answer

Let 5x—2= Ai(l+2x+3x3)+B
dx

=5x-2=A4(2+6x)+8B

Equating the coefficient of x and constant term on both sides, we obtain
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1+2x+3x° 14+ 2x+3x°
I *6\ HJ' |
1+2x43x° 3914 2x4+3x°

Lath = —2¥9% e and. S S —"
T4 2x+3x° 14+ 2x43x°

IL:d\'=§l.-ul. ...(l)
14 2x43x° 6

_J' 2+6x
1+ 2x +3.x

Let 1+ 2x+3x" =1
=>(2+6x)dx=dr
dr
f
1, =logt
1, =logl+2x+3x «(2)

slh=

J.=[;,¢r
- |+ 2x+3x°
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I+ 2x+3x" can be written as 1+ 3

o 1
X +=x.
-

Y 3
Therefore,

l<1-3(.\’: + -:—\‘J

s 2 1 1
=]43| X +=X4+—=—
3 9

"

‘.

9

n

1
3

1 af 3x+1
Ti—lan ( 5 ) (3)

v

Substituting equations (2) and (3) in equation (1), we obtain
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131[\;51an"(33§1]]+(7

5 1oo y_ 11 x+1)
=Z_log‘l+2x+3x‘ - ~—tan"(3_"+_]+(~
o 32 R

V&

e vt

Question 19:
O6x+7
(x—5)(x—4)
Answer
6x+7 bx+7

Jx=5)(x-4) V¥ -9x+20

:
Let bx+7 = A—‘I—(.\" —9.\’*20)-4-3
oy

=06x+7=A(2x-9)+B

Equating the coefficients of x and constant term, we obtain
2A=6=>A=3

—9A+B=7>B=234

~6x+7=3(2x—-9) + 34
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IJ 6x+7 J-3(7r 9)#344

“Ox+20 “Jx*-9x+20
e il
=32 s [
Va2 -9x+20 \/t ~9x+20
2x-9
l.cl/.=I = : drand/ - —d.\‘
\/.\"—9.t+"0 X =9x+20
i it =31, 4341, 1)
VX =Ox+20
Then,

P

I= = 2
Vi =9x+420

Lety’ —9x+20=¢

::(2.\‘ ~9)dx =dt

it
I, =%
Jr
L=2d
5, =2Jx ~9x+20 2)
and /, = I———

X =9x+20

Maths
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81 8l
x> —9x+ 20 can be written as x’ _9‘+70+7_7.
Therefore,
x'—9x +20+ﬂ—ﬂ
4 4
( 9y 1
= X=—| ——
2 +

=1,=| ': dx
(=26
I, =log [.x-—§)+Mi -(3)

Substituting equations (2) and (3) in (1), we obtain

I#;ﬁ”-l dr=3 2\1x —9x+20 }+34log“ 2) Vx© —9\'+20] +C
=6:7x" —9x+20 +34log [_(x—~]+\/x2—9x+20J+C

Jxt=9x+20

Question 20:
x+2

Jédx—x*

Answer

Letx+2= Ai(4x—x3)+3
dx '

=>x+2=A(4-2x)+B

Equating the coefficients of x and constant term on both sides, we obtain
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—2.-!:!:&.1:—1

444+ B=2= B=4
:(x+2)=—;(4—2x)+4

l(-& 2x)+4

I 2 (t-I dx
Vidx—-x' Vidx—x*

j bl drv-lj : dx

j' x+2 (l\’=—|

J-l.\‘—.\': 2

Then. /, _j ,_idx
Vdx—x

Lot dx—x° =7
i(‘l - 2.\')({\‘=dl

Using equations (2) and (3) in (1), we obtain

n

JE

(1)

o

)

)
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J' x+2 dx=——(’>\f4x \‘)+4sin"(¥]+c

Jax—

<9
= —Jax—x* +4sin” (%) +€

Question 21:
x+2

VX' +2x+3

Answer

J. (\'+7) P J’M_d\-

Jt .x.')\+

1
— iy +
7Iv|2x+ X 2'[x+2x+a

Va +2x+3

2x+2 2

2x+2 &

= | Al
|
——dxand /, = _f mdx

...\+

Let /] =
ch IJ\* +2x+3
dx- ~
I\/ 42x4+3
Then, /, = —
fm

Let X2 + 2x 43 = t
> (2x+ 2) dx =dt

+2x+3 I\/x2+‘3x+3

+1,

dx

(1)
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I = J‘\% =201 =23 +2x+3 -(2)

|
I, = \—=—=d%
) J.\.’x2 +2x43

=¥ +2x+3= x4 2+ 142 =(x+1)° +(J§)

by J' ’I = dx = Iogg(,w 1)+ va®+2x+ 3! «(3)
(x+1) + (\/_?:)

Using equations (2) and (3) in (1), we obtain

.\'+2 l ) R
= [2Jx-+2x+3]+|o l(x+ D+ +25+3|+C
'|-\,‘.vc2 +2x+3 2 g'( ) }

H:\/;c2+2x+3 +log1(x+l)+m‘+c

Question 22:
x+3
s I

Answer
dy o,
Let (,\'+3)=AE(.\" ~2x—5)+B
(x+3)=A(2.\'—2)+B
Equating the coefficients of x and constant term on both sides, we obtain
24=1= 4= x
24+B=3=B=4

sx+3)= -%(2,\'—2)+4

|
X —(2x-2)+4
! _x.3 Ux = 2 (l\
X" =2x-5 X" —=2x-5
=l —,-~2~'“ . oy 4I e —
29x%=2x=5 x —-2x-
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2x-2 |
Iul-j- drandl.:j o dx
x —2x-35 T4 =2x-35

. j(‘j+)¢r- 1, +4l,
Mhen. 7, = [ M2
X' -2x-5

Letx’ =2x-5=1¢

= (2x-2)dx = dr

I ‘ >
=1/ = I" =logt =log/x" =2x-5

dx

I(.\': ~2x+1)-6
=I " o)
(x-=1) +(V6)
A . v=1-V6
2 ’6 - x=1+6
Substituting (2) and (3) in (1), we obtain

ogP =196 ¢

+3 1 2 L
e e

_Ioglx -2x— Dl 6Iog ‘_l—\/_
fx—

Question 23:
Sx+3

VT +4x+10

Answer

(1)

-~
3

)
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lmspn=Aﬁ{f+h+myﬂ
dx
= 5x+3=4(2x+4)+B

Equating the coefficients of x and constant term, we obtain

5
2(2.\'+4)—7

— dv = dx
j\/.\': x4 10 V¥ +4x+10

‘ 2y 4
== r;fLii__dr-7 - : v
2 VX +4x+10 VX 4+ 10
Let/, = | x4 dewidl - | ' dy
bR +dx+10 I ax+10
Sx+ 5
o [ } o dx=24,-71,
VX +4x+10 2
2x+4
Then, [, = ox
‘ I\/x" +4x4 10

Letx* +4x+10=¢
c(2x+d)dx =di
pdr

= I, e 21 =2Vx* +4x+10 wf2)

l,= |— x
. I\),\"+4x+l0

" I

B J(.r’+4.r+4)+6
N 1

J'(.\' +2): +(\/?>)

(x+2) .\"+4.\'+|0| «(3)

I

~dx

= log

Using equations (2) and (3) in (1), we obtain

A1)
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Maths

I ,_ii_cir = 3 [2\}.1': +4x+ IOW— 7log‘(x+ 2)+vx' +4x+10+C
=5Vx7 +Ax+10-Tlog (x+2) +v/x* +4x+ 10‘ +C

VX' +4x+10

Question 24:

dx
I.v2+2.x'+2 equals
A. x tan~! x+1)+C
B.tan 1 (x + 1) + C
C.(x+1) tan ! x + C

D.tan ! x +C
Answer

I dx :I dx
X 42x+2 (,\': +2.\'+])+I
I

=[tan"(x+l)]+(.‘

Hence, the correct Answer is B.

Question 25:

j' dx
\)").\' o 4.\': equals

s b X
o=
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lsin '(()'V—8)+(‘
D. 2 9
Answer
J‘ dx
VOx —4x°
— j : —cdx
9
A Ly
(r 4*]
= | ‘
_4('\.;_9 8|_8])
4 64 64)
(=) (&)
8 8
] |
=— dx
2 I /(9 : ( 9]=
\ 8) s
9
v "’_8 ~ I
=—|sin 9 +C [I\/i-em ——(
8

= lsin '[gx—g}i«("
2 9

Hence, the correct Answer is B.
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Exercise 7.5

Question 1:
x
(x+1)(x+2)
Answer
X A B

Lo (A D)(x+2) (x+1) (x+2)

= x=A(x+2)+B(x+1)

Equating the coefficients of x and constant term, we obtain

A+B=1
2A+B=0
On solving, we obtain
A=-1landB =2

x -1

"‘(x+1)(x+2) (.v+1)+(.1‘+2)

: PO i SR Y
= j(.\'+1)(x+2)‘/' J-(.r+1) (.\'+2)1

=—log|x+1|+2log|x+2]+C

= log(x+2)2 —log|x+1/+C

(x+2)°

= l();,~—(—x +~15 -+ C
Question 2:
1
-
Answer
1 A B

- "
Let (x+3)(x-3) (x+3) (x-3)

1=A(x—3)+B(x+3)
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Equating the coefficients of x and constant term, we obtain
A+B=0

-3A+3B=1

On solving, we obtain

.-!=—' :mdB=l

O 6
. [ =
Tx43)(x-3) 6(x+3) 6(x-3)

-5 I = |l = + : ‘!(r
e Cee X

J

1 :
= —llt)g:\'+3 +;lng x-3+C

6
B (X=3))
_6|0i~ (.\. ‘3) + 0
Question 3:
RA |
(—1)(x-2)(x-3)
Answer
3x-1 __4 " B . C
Let (x=1)(x=2)(x=3) (x-1) (x-2) (x-3)
3x—1=dA(x=2)(x=3)+B(x—1)(x-3)+C(x—-1)(x-2) (1)

Substituting x = 1, 2, and 3 respectively in equation (1), we obtain
A=1,B=-5andC=4

. 3x—1 _ 1 N 5 . 4

U= (x=2)(x=3) (x=1) (x=2) (x-3)

3x—1 ol X & e B
= e I{(x-l) (-2) (x-s)}’

=log|x—1—-5log|x~2 +4log|x-3|+C
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Question 4:
X
(x=1)(x=2)(x-3)

Answer

X A B ¢

Lt D) (E-2)(x-3) (x-1) (x-2) (x-3)

x=A(x-2)(x=3)+ B(x-1)(x=3)+C(x—1)(x-2) (1)

Substituting x = 1, 2, and 3 respectively in equation (1), we obtain

Aol Bo bl Ond
2 2
x | 2 3
= +
(x=1)(x=2)(x-3) 2(x-1) (x-2) 2(x-3)

: x |1 2 3 |
= dx = |4 - - wlx
oy e e e oy ey v

:1I0g.t—|—2Iog.r—2+ilog'.r—3+(‘
2 2
Question 5:
2x
X +3x+2
Answer
2x A B
; = +
Let X +3x+2  (x+1) (x+2)
2x=A(x+2)+B(x+1) (1)

Substituting x = —1 and -2 in equation (1), we obtain
A=-2andB =4
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=4log|x+2|—2loglx +1|+C

[—i®
x(1-2x)

Answer

It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (1 — x2) by x(1 — 2x), we obtain

- 1 1 2-x
—:_+——
x(1-2x) 2 2| x(1-2x)

(1)

=(2-x)=A(1-2x)+ Bx

1
Substituting x = 0 and 2 in equation (1), we obtain

A=2and B =3
2-x 2 3

" .\'(.l -2.\') T x 1-2x

Substituting in equation (1), we obtain
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= §+logix|—§-logll —2x|+C

Question 7:

X

(+* +l_)(x-l)
Answer
x Ax+ B C

Let (" +1)(x=1) =(x:+|)+ (x-1)

x=(Ax+B)(x-1)+C(x* +1)
x=Ax"— Ax+Bx-B+Cx* +C

Equating the coefficients of x2, X, and constant term, we obtain

A+C=0

-A+B=1

-B+C=0

On solving these equations, we obtain
A=—% =%.and(’=%

From equation (1), we obtain
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X __I X I | 1
- J.(-\'3+l)(-\’—1)— 2J‘x3+ld’r+ 2 I.r3+ltir+ 2 "‘x—ldx

2
- I :,v dx + ) tan' x+ l log x—1|+C
47x +1 2 2

. 2x >
Consider I ——dhx, let (x‘ + l) =t=>2xdx=udt
X+

2x dt | )
= I ——dx = I =logif|= log]x' + Il
X" +1 t '

I*Y— s log x* +1|+ ,1) tan"x+% log|x—1+C

(x3 +l)(x—l) 4

I TR N
= 2log|x—1|—4log'.\- +1+ , tan Lx+C

Question 8:
X
(_.r—l)z(.\'+2)
Answer
x A B &

>

(x—]):(xi-?.) :(X-')+ (x—1) +(-\'+3‘)

Let

)

x=A(x-1)(x+2)+B(x+2)+C(x-1)
Substituting x = 1, we obtain
1

B=-
3

Equating the coefficients of x2 and constant term, we obtain
A+C=0

—-2A+ 2B+ C=00n
solving, we obtain
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b e,
A== and C=—
Y 9

: X _ 2 2 | - 2
T (x+2) 91 3(x-1) 9(x+2)

X 2 I o ] | R | pe
= e s e 3 e e

-1 ] 2' 2t C
-—log x+2+
x=1 9 g

2 |
==log x~1|+
9 3

’

2 x—1 | S
= —log - +(
9 x+2 3(.\'—!)

Question 9:
3x+5
X =t —x+1
Answer
3x+5 B 3x+5
- —x+l (,\~_|)3(,\-+|)

3x+5 _ A N B " &
et (=1 (o)~ () =) ()

Ix+5=A(x=1)(x+1)+ B(x+1)+C(x-1)’

3x+5=A(x" ~1)+B(x+1)+C(x* +1-2x) (1)
Substituting x = 1 in equation (1), we obtain

B=4

Equating the coefficients of x? and x, we obtain
A+C=0

B-2C=3

On solving, we obtain

i
2

| -
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3x+35 =1 4 |
5 = + L+
(.\'.—I)'(x+l) 2(x-l) (x..l)’ 2(x+l)
[PV R B UL
(x=1)"(x+1 27x=1 (x-1) 27(x+1)
=—%Iog!x—l]+4(%)+%Iogx+l]+(?
| x+1 4
- Lo Rl c
ZOg,x—li (x—l)+
Question 10:
2x-3
(xs-l)(Z.v+3)
Answer
2x-3 _ 2x-3
(xz—l)(2x+3) (x+1)(x=1)(2x+3)
2x-3 A B C

Lot D) (x-1)(2x43)  (x+1) (x=1) " (2x+3)

= (2x-3)=A(x=1)(2x+3)+ B(x+1)(2x+3)+ C(x+1)(x-1)
= (2x-3) = A (2" +x-3)+ B(2x" +5x+3)+C (¥ -1)
=(2x-3)=(24+2B+C)x* +(A4+35B)x+(-34+3B-C)

Equating the coefficients of x? and x, we obtain

2
L T [, T .
0" 2 5
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, 2x-3 5 1
Cx+)(x=1)(2x+3) 2(x+1) 10(x-1) 5(2x+3)

2x-3 Se o ded ., 2
:>J.(xz—l)(zpa,)m*zI(x-u)dJf TR PR I(z.n-3)dx

. >
= g log x+1 -llolog]x—ﬂ— S742-I0g|2x+3|

:210 \'+1‘-—I—10°lr—l|—glo 2x+3i+C
Zg" lO""sg"‘

Question 11:
Sx
(x+l)(x3—4)
Answer
Sx _ Sx
(x+l)(x:—4) (x+1)(x+2)(x-2)
Sx _ A 4 B o C
Let (x+1)(x+2)(x=2) (x+1) (x+2) (x-2)
Sx=A(x+2)(x=2)+B(x+1)(x=2)+C(x+1)(x+2) (1)
Substituting x = —1, —2, and 2 respectively in equation (1), we obtain
5 5 5
."—': - B=—*.ﬂnd(‘:—
39 2 6
: 5x __ & 8 . B
(a1 (x+2)(x-2) 3(x+1) 2(x+2) 6(x-2)

5x LT S N (N I [
:)'[(.t+l)(.r’—4)d“3I(x+l)d 2-[(.”2)[ 61(.v—2)d

5 5 5 Y
="logly+1/-log x+2/+ ~log x-2/+C
3 2 6

Question 12:

r+x+1

3

x =1
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Answer
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (x3 + x + 1) by x% — 1, we obtain

r+x+1 2x+1
- =Xt —
x =1 v —1
2x+1 A B
) - +
=1 (x+1) (x-1)

Let
2x+1=A(x-1)+B(x+1) (1)
Substituting x = 1 and —1 in equation (1), we obtain
3
= 1 and B = -
2 2
X +x+1 | 3
e T = 3 o +
x* -1 2(x+1) 2(x-1)

I 3¢ 1
=5 I%;L\ = J'ul\w-—j“ ) +SI(.\'

P 3. f. 7
=t qu-.\+l|+—log..\'—l +(
2 n © )

Question 13:
2

(1-x)(1+x%)

Answer
2 A . Bx+C

l—x( ) (1-x) (]+x"')
2=A(1+x7)+(Bx+C)(1-x)
2=A+Ax* + Bx—Bx’ +C—-Cx
Equating the coefficient of x2, X, and constant term, we obtain
A-B=0
B-C=0
A+C=2
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On solving these equations, we obtain
A=1,B=1,andC=1
2 | x+1
= i+ B
(1=x)(1+x") 1=x 1+2°

2 o L £ g I .
= ((l—.r)(l +,\"" ) dx = II _xclx - I' g dx J.I ¢'1.2L/_‘
:_.[7 I d\.+‘l ‘- 2xvd~"+J' ! cdx

x-1 2']+'\'* 1427

| I 2| ,
:—Iog‘lx—lj+,-)—Iogll+,r‘i+tan 'x+C

3x-1

(x+2)

Answer
Let 33.__1,:. it + B_,,
(x+2) (x+2) (x+2)

=3x-1=A(x+2)+B

Equating the coefficient of x and constant term, we obtain

A=3
2A+B=-1=B=-7
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3x-1 3 7

(x+2) ) (x+2) (x+2)

3x -1 | X
= |- cde=3 |——dx~T| ~dx
j‘(x+2)‘ I(.\'+2) I(I‘g)'

:3log;x+ 2]~ 7{( _15)]‘(.
x+2

7
=3loglx+2 + —-+C
TRETAT (x4 2)

Question 15:
1

x -1

Answer

P ). VR SE—
(= =1) (" =1)(x"+1) (x=1)(x=1)(1+27)

i . _ A B Cx4D
(x+1)(x=1)(1+x7) (x+1) (x=1) (" +1)
1= A(x=1)(x* +1)+ B(x+1)(x" +1)+(Cx+ D)(x" -1)

1= .!(\"‘4—.\'— r"—l)»r Ii(.\" +x+x° +l)+('.r‘ + DX =Cx-D
1=(A+B+C)x" +(-A+B+D)x" +(A+B-C)x+(-A+B-D)

Equating the coefficient of x3, x2

A+B+C=0

-A+B+D=0

A+B-C=0

~-A+B-D=1

On solving these equations, we obtain
1

A:——,B:l,(;:O, 21!1(1[.):—l
2" 4 2

, X, and constant term, we obtain
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T T

'-..\'4—1_4(.r+l) 4(x-1) 2(,\':+l)

= J‘.Y'.l_] (/.\':—::—k)g!_\-_ ]|+£Iog!_\;_ ]l_%ta"—l 36

1 :
——tan"' x+C

Question 16:
1
X (.r” + I)
Answer
1

x(x"+ l)

Multiplying numerator and denominator by x" 1, we obtain

I ) > < _ ¥
x(x"+1) X" w(x+1) x"(x"+1)

l.L‘( .\‘” =1 = ,\’" 1(1_\' = ‘1’

‘ I . = X" -(\"I ! C
.[ - l'd\—j'\."(\-“.”)l -njl(lq‘l)”

.\(.\ +
is | :.l' B
t(r+1) 1 (r+1)
L=A(1+1)+ Bt ~(1)

Substituting t = 0, —1 in equation (1), we obtain
A=1landB= -1

. 11 1

Tiel) 0 (141)

[Hint: multiply numerator and denominator by x" "1 and put x"




Class XII Chapter 7 - Integrals

Maths

= : = [l- l“]_”
'[.r(.\"‘+l)‘l n'fl( (I+l)Jl

= L loglf| - logle + 1]+ €
n

Iy |
=-- -]Llngf.r"' ~log (x" +1 ]v& C
n
1 X
=—logj——+C
n " |x"+

Question 17:

Ccos X
(1-sinx)(2-sinx)

[Hint: Put sin x = t]
Answer

COSX

(1-sinx)(2-sinx)

let sinx=¢ = cosxdr=dl

J- cosx o J dt

(I-sinx)(2—sinx)  J(1-1)(2—1)
TN I IR
(1-0)(2=1) (1=1) (2-7)
1=A(2-1)+ B(1-1) (1)

Substituting t = 2 and then t = 1 in equation (1), we obtain

A=1andB= -1
I 1 I

=nE-0 (-0 (2-1)
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cosx I | ;
- j.(I —sinx)(2—sinx) e J{: B (T’)}dl

=—log|1—1|+ I0g|2-1| +C

2—¢
= log|——|+C
og = C
1 ‘2_8."” i
l-sinx
Question 18:
(x1+l)(x3+2)
(¥ +3)(x" +4)
Answer
(x* +1)(x7+2) (457 +10)
(x° +3)(.\" —4) I (.r: +3)(x" +4)
45 410 Ax+B Cx+D
Let =

(F3)(r+4) (¢+3) (v +4)
4" +10 = (.»Lr-:— B)(.\‘: +4)+(('x+ D)(.\': +3)
4" 410 = Ax' 44 4x+ B +4B+Cx' +3Cx+ Dx* +3D

4 +10=(A+C)x" +(B+D)x* +(44+3C)x+(4B+3D)

Equating the coefficients of x3, x2, X, and constant term, we obtain

A+C=0

B+D=4

4A +3C=0

4B + 3D = 10

On solving these equations, we obtain
A=0,B=-2,C=0,andD =6

4x* +10 -2 6

T ) (43) (7 +9)
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:r+2{%tan '%]—6(?% "EJ+C
=x+%tan '%—han '§+C
Question 19:
2x
(.r2+lv)(.r2+3)
Answer
2x
(& 2 U 23k ax = ar
2x dr
I(v ~|)(x -H) I(I+l)(l+3) ~()
g ) __ A B
T+ 0)(e+3) (1+1) (1+3)
L=A(t+3)+B(r+1) (1)

Substituting t = =3 and t = —1 in equation (1), we obtain
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.4:l :md[!‘:—-l
~

o

_ | . N
Ce+)(0+3) 2(r+1) 2(1+3)

o, I I
I{\' +;j(TTi) '-[J:(m) :(ux)}d’

|OL](I +l)|———log 1+3/+C

(+1]
—i4+C

lo
g 1+ 3

Question 20:
1
x(x4 —l)

Answer
|

.Jr(..\'4 —l)

Multiplying numerator and denominator by x3, we obtain

| X

.\‘(.\“ —l') ! (,wr4 - l)

l I
Leti'(" lql4xd —(Ht")

) ] Lot
- ‘.’.\'('xJ —l)d\ 4 J"("])
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| A B
=D 1 =)
l=A(t-1)+Bt (1)

Substituting t = 0 and 1 in (1), we obtain
A=-1landB =1
| -1 I
= - - = —
e+l) 1 1+

+—— ¥t

1 ] ]
=
.\'(.\‘ ,,|) R t -1}
1 Ay
=—{ —logt|+loglr—1| |+ C
4. 4
1 -1
= — log +C
4 . 1
| |
(x =1 .
log |——|+C
Question 21:
1
e =1
( )[Hint: Put e* = t]
Answer
1

(& AL t o X dx = at
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O

t(r=1)  1-1
1=A(t-1)+ Bt (1)

Substituting t = 1 and t = 0 in equation (1), we obtain
A=-1landB=1

Question 22:

xdx |
I—(.r -7 equals

log

log !

| x—=1Y
08 x=2

_ log|(x—1)(x-2)[+C

C.

D
Answer

X A B

Yx=2) (x-1) (x-2)
x=A(x—-2)+B(x-1) (1)
Substituting x = 1 and 2 in (1), we obtain
A=-landB =2

Let
(x—1
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. X 1 - 2
Tx=n)(x=2)  (x-1) (x-2)

= = d.\'=l _l» ~.2
I(.v—l)(.r-:-) jl(.\-~|)’(.\-~

= - Iog|.x -1+ 2logix~ 2’ +C

(2

- -I-d.r
2) |

Hence, the correct Answer is B.

Question 23:

equals

dx
J.x(,r2 + I)

N log|x{~ % log(x: +1)+C

5 log|x|+ % log(x™ + l) +C

p, f 2 i \
~log|x] + 3 log(.r + 1) +C

C.
] )
—loglx|+log(x +1)+C
03 glx|+log(x* +1)
Answer
Lo LA BxiC

.r(x: +I-) x4l

I=A(x"+1)+(Bx+C)x

Equating the coefficients of x2, X, and constant term, we obtain

A+B=0
C=0
A=1

On solving these equations, we obtain
A=1,B=-1,andC=0
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Maths

Class XII

P +1+C

=log .\'i ~% log

Hence, the correct Answer is A.
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Exercise 7.6

Question 1:
X sin X

Answer

Let] = j.\'sin xdx

Taking x as first function and sin x as second function and integrating by parts,
we obtain

I =x [sinx dx— j{[-‘z—\] Jsin-x dr}dx

ax

=x(-cosx)- II-(-cos.\')d\'

=—xcosxy+sinx+C

Question 2:
xsin3x
Answer

et o [xsin3xdx

Taking x as first function and sin 3x as second function and integrating by parts,
we obtain

[y jsin 3x dx - j{( ‘]’.\-] jsin 3x dx}
ax
-~ .\'(_C(:Sﬂ)— _[I '(_CO,SMJ ”
T 3

—xcos3x
=i ndehi £ Icos 3x dx

-

sin3x+C
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Answer

Let I I.\'"e dx

2

Taking x” as first function and e* as second function and integrating by parts, we obtain

f‘fm-ﬂt%f]pu%w

x“e* - IQ.\' -etdx

/

=x"e =2 j.\' -edx
Again integrating by parts, we obtain

e Jea (e} fafa]

b "
=xe -2 [xe" - je“dx']

b 3 |
=xe' — 2[,\?" - J

.
=x¢' =2xe" +2e¢" +C

=¢*(x*—2x+2)+C

Question 4:
X logx

Answer
Let I's j.\' log xdx

Taking log x as first function and x as second function and integrating by parts,

we obtain
I =logx I.\' dx— J‘{(—‘} log \] J.x d\‘}c/x
\ dx
= logx"\; - Ilr : \? dx

_xlogx  px
- = 2 ‘I'éd\

_X logxy x° e
2 4
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X log 2x

Answer

= [xlog2xdx
Lot ! [¥log 2.xds

Taking log 2x as first function and x as second function and integrating by parts,
we obtain

I =log2x [x dv— J/{(%Nogx] [« clx}d,\-
\ax J

X s B
=log2x-~——— J- c—dx
2% 2

_x'log2x px
== #

-

x’log2x x°
2 4

2
X~ log X
Answer

Let I = Ix log x dx

Taking log x as first function and x2 as second function and integrating by parts,
we obtain

I =logx .‘-x"' dx — J.{ (—d— log .\'} Jx“dx.]; dx

\dx , J

¥ 1 X
=logx —]— ——dx
= [_3, J.\' 3

_ X logx J.L i

3 3
_x logx —L+C
3 9
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Question 7:

xsin”' x
Answer

R L U
Let/—I.\Sln X dx

Taking sin”’ X as first function and x as second function and integrating by parts,

we obtain

I=sin"x [x dv— I{[(—‘Z—;sin 'x] [x dx}dt

sin”™! x(‘_} J— I !l_ : " dx

=\ Sm J'
\/_
x*sin™ | T |
= [k
2 71{ 1-x* \/l-—\:J '

]
-
L
=
-
| —
Sy,
e\
| I
vy .
o
|

x sinx 1 \/’— 1
— | —x"dx— |——dkx
Z{I "-\/I—x3 [
e
_X “;A:EWL%{-;—\J!-r +;sxn x—sin"x}+C
_xsinTx x F N : sin”' x— %Sin" x+C

N . X B S
=:i—(2x~ —-l)sm '.x'+-‘i vi-x*+C

(S
-—

Question 8:

xtan ' x

Answer

[= Ix tan ' x dx
Let
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Taking 1N X 3as first function and x as second function and integrating by parts, we
obtain

I =tan 'xjxd\‘— -‘( il;m '.r) .f.nl\' }'d\'
)

tan'x | Y
i BT N
2914 x°

xtan"'x | , ;
= ——(x—tan " x)+C
b )
J x| | 3
= tan X =—+4—tan " y+(
2 2 2
Question 9:
xcos ' x
Answer

Let I'= Ix cos | xdx

Taking cos_1 x as first function and x as second function and integrating by parts,
we obtain




Class XII Chapter 7 - Integrals

Maths

T =cos™ x[xdv~ I{(%ws" .v) | .td.\-}dr

'i

= COS r—-I—-—.
Vi-¥°

\'cos'\' I r—l

e,
et 1|

2

&

=)
-%IJI-_V‘“-%I[I_—_'; :

Yeos'x 1, 1 »
> —EI,-Scos Uz (1)
where, 1, = [V1-x*dx

2/, =xvl-¥° -—I—:;—\)l —x’f.\’d\'

=>1= i-x "T

::l-\wl x* -_‘7==
l-nﬁ_t—jl r-l

=1, =xl-x° —{I\il—x’ dr+1%}
-x"
=1, =xvl-x" =/, +cos ' x}

=2, =xyl=x" =cos'x

od =2 -2 ~Loox'x
2 2

X eos'x

Substituting in (1), we obtain

N 1
-2 A= - Leos x| Seos

2 2.2 2 J 2

" (2.\': - l)

4

cos r—; 1-x* +C
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Question 10:

(sin 'x):

Answer

Letl I(sm v) -1 dx

~

[ois |
sin - x
Taking ( ) as first function and 1 as second function and integrating by parts,

we obtain
I= (sin 'x) Il dx— H5~ (sin '.\')2 ‘ _[1 ‘dx}dr
\m ',r j2<m X

Ji-x
:x(sin '.1')2+ j.sin 'x-(\ﬁ—%]aﬁr

g i

sin™ x241-x% - jfga
L Jl=x

= x(sin" x')j +241-%* sin”! x= Ide
= x(sin" .1")2 +241-x%sin”' x-2x+C

2
=x(sin"‘x) +

Question 11:
xcos ' x
Vi—x

Answer

P P
) 2 j‘.\’(,OS ; o
Let |—x”
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=2x
j COS

-

[ = ]
e . Ji=-x
Taking €08 X 35 first function and 1=x as second function and integrating by

parts, we obtain

1=t 2 f{(‘ o) 25 ]

P el j N - cb}

2\J1—-x% cos ' x+ I2 cltjl

|

I—\

2\/1 —x%cos” x+ 2,\-:|+C

- V1=-x cos”x+x]+C

| |
P P ) R

Question 12:
xseco x
Answer

I= Ix sec’ xdx
Let

Taking x as first function and sec2x as second function and integrating by parts,
we obtain

=% .[sec] xdx— I{J%x} J‘sec2 xdx}dx

=xtanx — I 1-tan xdx

=xtanx +logcos x|+ C

Question 13:
tan~' x

Answer
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' xdx

Let I= Il-tan

-1
Taking ' X as first function and 1 as second function and integrating by parts,

we obtain

[=tan"' .\'Ildx— I{[% tan ' x-) Il .dx}dx

]
1+ x°

=tan 'x-x-— j X dx

5
2x

—dx
X

% |
= xtan '.\-——J'
2414

| T
=xtan .\‘—;logil+x“+C

| , 3
Sty ol > -
=xtan ' x 2Iog,(l+.x )+C
Question 14:
x(logx)’
Answer

J= J.x(log x) dx

(logx)’

Taking as first function and 1 as second function and integrating by parts,

we obtain

I=(log .\')3 J’.\-dx~ JH[‘%IOQ .\'J‘} dedex

Again integrating by parts, we obtain
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[= %(log .\-)’ _ |:|og x Ix dx — J{[;—i log .r) deg.}de

2 2
x° 2 X" |
=—(logx) ——logx+— der
2! 2 2

5]

x X X

=—/logx) ——logx+—+C

7 (logx) —-logx+7

Question 15:

(x* +1)log x

Answer

Lot T I(\ +1)log .\-d\-=f.r‘ log x dx + I log x dx
LetI=1; +I5.. (1)

Where, s J..r' logxdy ., [,= IIOg.\‘cit
I, = J.\': log xdx

Taking log x as first function and x2 as second function and integrating by parts,
we obtain

I/, =logx~ IA\"‘J\' - I{‘ -‘; log x ] J..v‘}!.\'}d\'
| dx .
X Lx
= log x 3 I.\‘ 3 dx
X 1 2
= ‘T‘lug.t —;‘ I.\" ‘lr)
- \_; log x - :) +C, w(2)

1, = Ilog xdx

Taking log x as first function and 1 as second function and integrating by parts,
we obtain
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: =Ionglvctt—j{[%logx) Il-dr}
[¢

1
=logx-x— j - xdx
X

=xlogx— Ildx
=xlogx—x+C, ~(3)

Using equations (2) and (3) in (1), we obtain
X X
= '—3-10gx—’3 +C, +xlogx-x+C,

3 3 .
= %logx—%-rxlogx—xv-k(C, +C,)

{53 3

- X 5

={ —+x [logx——-x+C
3 9

Question 16:
e" (sinx+cosx)
Answer

I= Ie’" (sinx +cosx)dx
Let

Lot /(x)=sinx

- 7'(x)=cosx

_ = Ie“{f(.r)+_/"(.x‘)}dr

[e {7 (x)+ 1 (x)}dx=e"f(x)+C

It is known that,

s =e"sinx+C

Question 17:

xe'

(1+x)’
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Answer

[ = j—</\ - j -

L ) |(|+\)
[l+\—ll
ol |(1+x) |
S S )
- | e “H),[d.
-1
TORUIE I'(x)= ;
Lot .’(-‘)_m: (x) (1+x)

= I * ; cir:je" {f(x)+f"(x)} dx

(1+x)

[e {7 (x)+ 1 (x)}dx=e"f(x)+C

It is known that,

Question 18:

A T+sinx
e
d+cosx

Answer
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o I+81nx
I4+cosx

2 s X N 3 X

SIN™ - +¢os” — +2sin 5 €05

iR o,

| -
13

4
=¢
2¢0s

e X
e | Sin - +cos
2 2

2 X
2
2

2¢cos”

o e

2
W - X
n 4 C0S—

l.s v 7 m\?

L3S ]
'

i

[ « X J
e”*| sec” = +21@an -]

-

er(l+sin.\')ﬂ=e,[l ]
=

|
2

y X X
—S¢C” —+tan
2 2

(14cosx)

;I 1.9
tan—= f(x '(x)=—sec” —
nT= () ()= g

e {f(x_)+f‘(x)} de=e'f(x)+C

It is known that, J‘
From equation (1), we obtain
e (1+sinx X
j‘gd)m e tan—+C
(1+cosx) 2

Question 19:

(1)
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Also, let ¥ = X"

[e { £ (x)+ 11 (x)}dx=e"f (x)+C

It is known that,

X

sl=5+C
X

Question 20:
(x=3)e’
(x-1)

Answer

[e {7 (x)+ 1 (x)}dx=e"f(x)+C

It is known that,

Question 21:
e sinx

Answer
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Letl = Ie"sinxdr bl

Integrating by parts, we obtain

[ =sinx jel‘dr - j{( :Ii sin .\') Ie""d\’} dx

x

P
— |cosx—dx
2

)21‘
=/ =sinx-
>

<

2X. 8
e’ sinx
2

== 1 Ie"“ cos x dx
2

Again integrating by parts, we obtain

. e sinx I' IVCOS.\' J.ez"dr- J.{[ d cosx] J‘e“df}d\}
- 5 dx

L ! CoSX- B I(—sinx) ¢ dx
2 2 2 2

g, e’ ~sm.\'_l e cos.r+AI_ je""sin o
2 2 2 2

2x:e 2x
e’"sinxy e"cosy | ;
= - ——1 [From (1)]
2 4 4
b . 3
1 e"-sinxy e’ cosx
=>I+-1I= -
' 2 4
2y v 2x
e'siny e cosxy

2 4

4| e*sinx eFcosx| .
=dm= ~ +C
5 2 4

==

=2]=
4

¥
== %[25inx—cosx]+C

Question 22:

) |( 2x ]
sin .
d+x

Answer

LetX=tand = dx=sec’ O dO
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+Xx° l+tan” &

A 2x - 2 7 i L
. sin '(l x,, J=sm '(&{}aﬂn '(sin20)

=26

' 2.1' ) ’
n ' = |28 -sec” y
Ism [_I g Jdt j-() sec” 0do - 2]’0. sec’ 0 do

Integrating by parts, we obtain

2{9- sec’ Bd@ - {( :1‘%0) [sec? f)d&}dﬁ}

=

2j9—um9- j:anada]

Il
)

[0 tan & + log|cos 6]] +C

2| xtan™' x + log

'—l

\)lir

T —

2xtan” \'+2lo&(l+x )

=

4+C
=2xtan ' \'+”[——Iog l+v ]+C

=2xtan"' x—log(l +x‘)+C

Question 23:
J’xle"ﬁdv
equals
(A) Le4c (B) 1o +cC
3 3
1,5 LG .o
(C) Ee +C (D) ge +C
Answer

Lot [ = J‘.\"’e"sdr

Also, let X =l Ix'dv=dt
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=1/ =% J.(."dl

=le“.\ +C
3

Hence, the correct Answer is A.

Question 24:

Ie‘ sec x(1+ tan x)dx quals

(A) e'cosx+C (B)
(C) e'sinx+C (D)
Answer

Ie‘ sec.x(1+ tan x)dx

Le
Also, let

It is known that,

sl=e"secx+C

Hence, the correct Answer is B.

s J‘L secx(l+tan x)dx = Ie" (sec x +secx tan x)dx
secx = f(x)_ secxtany=f'(x)

fer {7 ()4 £ ()} de= s (x)+C
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Exercise 7.7

Question 1:

N

Answer

Let/= ‘N‘S—x:d. = I.,f(?.):-(x):dx
It is known that. I\/a —x'dx=

X 3 4 QX
==V4-x" +_sin ';+C

—xP —sm X e

X
2 a

.

=ZJa-x* +2sin" 2 4C
2 2

Question 2:

J1-4y°

Answer

Let /= [VI1-4xdx = I,/(I)z—(h‘)zdx

Let2x =1 = 2dx=dt

I ORORL

X " Lot o T CEORE: -
It is known that. I\/a‘ —Xxdx= —2-va' -X" + Tsm LadlE

a
=] =l|:L\)l—t2 +%5in"'r:’+C

=%\/I—4x1 +lsm "2x+C
=§\,’I—4x: +£sin"2x+C

e
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Question 3:

Jai+4x+6

Answer

Let /= [Vx' +4x+6 dx
= IJ.r: +4x+4+2 dx
= I\/(.\':+4.\'+4)+2 dx
= IJ(.\'-«» 2)2*(‘5)“ dx

It is known that, I\/r ‘atdy = Jx +a+- loglx+dr +a |+L

(\'+~)\/\ +dx 464 = log‘(vuz) vrt +4x+6/+C
(” )\Jx +4x+6+log (x+2)+ Va' +4x+6/+C

Question 4:

Vx¥ +4x+1

Answer

Let/ = I\/.r’+4x+|d.r
= J'J(x’+4.\'+4)- 3 dx
= IJ(.\'+ 2)° —(ﬁ) dx

It is known that, I\}x’ ~a‘dx= ;\/\ -a' - ‘: log x+vx*—a* +C

-

x+2) = ,
.'.I=(‘—:)»J.t'+4.t+l—%log‘(_t+2)+ ¥ +4x+1+C

Question 5:
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V1-4x—x?

Answer
Let/ = Jl—4x—x" dx

= I\/l—(.r:+4x+4—4)dr

- Nl?«i—(x+2): dx

= IJ(\/E)‘ ~(x+ 2): dx

: R — I e Y T
It is known that, IJa' -x"dy = ;Ja' = X" +—sin e ¢
- Py a

5 :
(r+ ) ~4x-x° +j>m [H-z]w*(‘

5

Question 6:

Jxi+4x-5

Answer
Let/ = [\/f +4x—Sdx

= I\/(.r“ +4x+ 4)—9dr

= .N(.\wB): ~(3) dx

It is known that, IV\ ~a'dx= Jt"—a" e log x+yJx*—a' +C

7

-

2= L‘i:)\f ’+4.t—5—glogf(.r+2)+\fx:+4.t-5 +C

Question 7:

V1+3x—»7

Answer
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Let7 = i 3n—re
e
-
W

va' -x‘dx=

3 x =& %
It is known that, I — vai=x* + — sin '=+C
2 a

-

Question 8:

Jxi+3x

Answer

Let /= j\/xz+3xdx

T
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It is known that, _[x)xz —dd=2I-a —% log\x+vx'-a*|+C

2

| P— -

S p 3

S xz+3x-%logl(x+5)+xfxz+3x+C
2x+3) 5 ;
=(+'+)\fx‘+3x—§log(x+%)+\1x‘+3x+C

Question 9:

l+£

Answer

Let] = I‘/l:f '::-zl\' = : .N‘)-t X dv = ; IJ(‘) +xtdx

SRR .N‘t: +a d = ; ix'+a 4 ‘; loSI-ro Jeia|+C
TR -
-'-I=l[£ .1"+9+:loggx+\l.r'+9‘:l+(‘

32
= 2 Vx' +9 4 ilog,n» Jx' +9(+C
Question 10:

I\/l +x° dx
is equal to

% 14+x° +%log\x+\/l+x3|+c

hJ

—i—(li».\'z)} +C

3

-§-.\-(1+x3)‘2 +C
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)
X | z
-5-\/1+x3 4—;}-2 loglx+y1+x*|+C
D. 2 2
Answer

It is known that. I\)al +xX = -’;;\)‘a" +x7 4 %— log 1x +x +a ’ +C

X 1 for s
I\/szd’c: ;\Il+x2 +- logix+ vl+x2‘+C

Hence, the correct Answer is A.

Question 11:

I\f x* —8x+Tdvx .

is equal to
o x=4)Vx’ -8x+7+9lo lx—4+ x=8x+7|+C
Tl =4+

A.
%(x+4)\)x2—8x+7 +9[og|x+4+\)xl-8x+7|+C
B. =
c %(.\'—4)\}.\'2—81'4»7-3J§Iog!x—4+\h1—8x+71+c
%(x—4)\}x2—8x+7-—glog{x—4+\1x3—8x+7|+c
D. = 2

Answer
Let/ = 'f\!x" —8x+7dx
= I\{(.\‘: -8x + |6)—9(l.r

- j,/(x-n’-(s)"m
It is known that, I\f'x’ ~a'dx= ; Jii-a® - u,_ log x+vVa?~a’ +C

. -

KB fro— =
o .()—7»—) Vi —8x+7-— 2 log |(x—4)+/x’ —s.\-+7]+c

|
a |

Hence, the correct Answer is D.
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Exercise 7.8

Question 1:

fxdr

Answer
It is known that,
b-a

I: f(x)ds =(h-u)‘l‘i~l’11,l’[f(u)+ f(a+h)+ _+ f(a+(n- I)h)]. where /it = —
Here,a=a, b=hand f (x)=x
: I:nlrz(h—a)!il_'q’!'[a-o-(a vh) (a+2h) a+(n-1)h]
=(b a]l.il:q:'—(azg;m. 4a)‘(h02ha3hs i (m l)h)]
-(b—a)!llq%[m+h(l+2’3o...o(n«l))]

= (h-a)l‘IAn}%Lm+h{("—~;MH

(0 “)!"'T_'% ’na " 1("_3_')_’_’ I

-

= (b-a)tim” 04M'
ven 2

(b-ajim|a+ |
(b aVliml a - 1)(B-a)]
=(& a)l'lm-a» %

I- (h a)
=(b-a)lim|a k"J

=(h-n)‘-a+(h "a)]

-(b-a)-z‘”;*a]
:(b a)(bia)

~

=¥ -a)
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Question 2:

f(x+|)dx
Answer
Let/= [(x+1)ds

It is known that,

J'_hf(x)d‘f(b“‘)!"{‘} :,[f(")+/'(a+h)..,j'(a+(n—I)h)].whcrc i
Here.a=0,b=5, and f(x)=(x+1)
=0

= h= =
n n

"

|

5 - 5 ( 5
: I,(-“')‘i‘=(5'()).l.i'.'.‘,',‘f(o)*"’[_:.]‘ ..+_f|\(n—l);“J

4

R/ |

= Slim— |+{§+| I- .||,-|/:-__'4.,Y,]

2 1] 3
=3lm- (1+1+1] I)+
. "t n " n nl|

B [
=Slim | ma+ = [14 243, (n-1)}
seupl N
5 (n-1)n
-5]im~I n+ A )
] n 2

= Slim "” S(”—l)]

o a

Question 3:
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f xXdvx

Answer

It is known that,

Ij(\-)dr (b~ a)lnn [ fa)+ f(a+h)+ f(a+2h). j{a+(n l)h}] N
Here,a=2, b =3, undj(.)=x
3-2 1

" n

f‘:‘* = (3-2)!i33%[/(2)+/'(2+-!-)+,/'(2+~2;)...f{2+(n-|)%}]

-t oozt o202 225

-

"

=h=

-~

=!.i.','3’lw2’+{2:+("] +2:2 "}+ +{(2) (" ) 22("',')”

w2 g (O o3 oo (5 Jora fhe 2 2ot

=£i|":’l'_ ‘l +2°43% 4(n- l)}+ {l+2+ An- I)}]

=|_a_.3;-,‘;i""+,.-{"‘——" il

F "(",l:)(z' rlr)+4n—4

s
=lim—| 4n+

—x 0 6 2
=Iim[4+!(l— I)(Z— 1)4»2- 2]
- 6 n " n

)
=44+=42

6
1

3




Class XII Chapter 7 - Integrals

Maths

Question 4:

r(x2 —x)d\'

Answer
Let /= ‘[‘(x2 ~x)dx
= [a- [ xax
Let/=1,~1,. where ], = [ X'dvand /, = [ xax (1)
It is known that,

p T b-a
I f(.t)d\'=(b—a)l|m—[f(a)+ fla+h)+ fla+(n- l)h)]. where h=——
- a-ox " "

d
For /, =I| x"dkx,
a=Lb=4 andf(x)=x
4-1 3

Sh=——m==
non

1, _j Cdx=(4-1)lim [:f(l)+f(l+h)+A..+j‘(l+(n-|)h):|

sl (12 1022 o 0]

=3,‘.‘1‘.‘%(':+{F :—(%J:+2-%}+,,,+{F+[(":’l)3):+ 2‘("';')‘3H

=3Iiml o I [ }{1 +2° 4. +(n- 1)‘+. {|+2+_ +(n-|)}]

s " LA
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_3,,,,,"( 2 {(n 1)(n) (22~ l)} {(_l)(_)}]

. 6

=3lim— l l n+ﬁ(|_l][ _l)+6n-6]
"o 6 n = 2

=3|im[l+2(l—l)[2-l]+3~1]

aux 6 n n n
=3[1+3+3]

=3[7]

I, =21 w(2)
Forlg=f.rd.\'.

a=Lb=4, andf(x)=x

Sl mE

n n

(]

by A =(4-|)|iml|'/‘(l)+ F(1+h)+.f(a+(n- |)h)]

= 3lim -~ [Io(l+h)¢ A1+ (n=1)h) ]

-3I|m”[:l«(l”%)+ +{n+(» )2 H

= 3~Ii’1.n—'—'[(|+l.:m.,.+l)+-';(l +2+...+(n—l))]
=3!§m%[n+%{(n;l)r;}]

I, == -(3)

From equations (2) and (3), we obtain
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-
i AL
. 2
Question 5:
J:e‘dx
Answer
Let/ = [ e'dx (1)

It is known that,

.[T./'(x)d.\' =(b-a)lim : [f(a)+f(a+h)..fa+(n~1)h)]. where h= i

"= n
Here.a=-1,b=1, and f(x)=¢"

I+l 2

non

nh
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.'.1!=(I+I)liml

N=pxC ,’

=2hm l[e" +e[-“"J + el-m‘

n=x g

[H-(!” +et et e M

. N
=2lim—| e’
Jl—”:,’

e’ e::‘-'
=2Im—{ —
D=0 '1 -_l
n

- o |
=¢ ' x2lim—

a-so gy

. er=1
lim 5
5% )

L
n

Question 6:

f(x-i—em )dx

Answer

e’ ><2(e2 —I)

It is known that,

jhf (x)dx=(b-a)lim : [_/’(u) +f(a+h)+.+ fla+(n- I)h)], where h =
" N> n

Y

o

2
o |
wt

2
|13~

Here,a=0,b=4, and f (x) = x +¢**

A0 4

n "

sl

,[.f‘(‘—1)+f[-n%)u(-u+z.

{ -l¢~[.u-l,\-2 ]
+..¢' "

J

2
1)+...+_f‘(—-l+
n

(n—=1)2

n

)

b—a

"




Class XII Chapter 7 - Integrals

Maths

:I:(.t+e"‘ ) =(4—())I.it'|3'—"[j (0)+ £ (h)=+f(2h)+..+ S ((n- I)h)]

= “'.‘31 F(O“"" )+ (hse™)+(20+e "')+...+{(n- 1)+ "‘}]

n

= 1 !. A S0 ol .)n 1w
..4rl'u.x_x = ~I+(h+c )+(2h+¢ )+...*{(n )h+o }]
=4'|'il.!} :' ;‘h+2h+3h+_, +(n..|)h}+(|+‘.-‘b e L) )]
=4lim !—Ph{l+2+.. (n—l)}+ ".’:_"_l

moew ". (_‘.'a_'
) )

" .-<”L 2 ¢ -l

-

.,49,.,3.’!; :,‘L_}M{ﬁ;']]

e -1

(¢-1)

-

=4(2)+4lim
" e .
e -1
" 8
n
-‘-c"-l s
=8+M [l.m( |=l]
8 N o "'
l'-
PVt
2
15+¢*
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[E(.\‘ + 1 )dx

Answer
Let/ = f,{'.\'-fl)d.\'
&
I(.\‘+ 1) dx = o He F(x)

By second fundamental theorem of calculus, we obtain
I=F(1)=F(-1)

NS

AN

[ 3 TN T e
t

f -]_—cir

X

Answer
|
Let/=| —dx
t [‘ :
J.ld\‘ = log|x| = F(x)
X

By second fundamental theorem of calculus, we obtain
= F('3)— F(2)

LoV

= log|3|-log|2| = log"

rJ
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Maths

f(4x-" 5 4+ 6x+ 9 )i
Answer

Let = [ (4x*=5x +6x+9)ix

[(4x* =52% + 6x +9) =4[§] 4{%}%(%}9(_@

3

4 5, " .
=X —%+3.\“ +9x = F(x)
D

By second fundamental theorem of calculus, we obtain

= F(2)-F()

1={2‘-5'(§iy-+3(2):+9(2)} {(l) ——-(»'-)ﬁ 3 )+9(1)}

=[I6—40+I2+18)—(1—2+3+9]

l7+18—l+2—2 9

Question 4:

X

P sin 2xdx
)

Answer

R

let/= L‘sin 2x dx

2 e B
[sin 2 dv = ( R ): F(x)

-

By second fundamental theorem of calculus, we obtain
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Maths

x
I—F[— ~F(0
2 )-F )
=-Dv‘cos2[—‘—cos()J
2|
%"
= - cos(— —cos()}
2| \2, |
|
=“2W'”
|
g
Question 5:
f cos 2xdx
Answer

n
Letf = J:f cos 2xdyx

— |
J‘cos 2xdx = [ Sm;'\ ) =F(x)

By second fundamental theorem of calculus, we obtain
I= F[ iJ—F(O)
2 v
=l[sin Z[EJ—sin 0]
2 2
I . .
= —[sinzt —in0 |
2

I
=5UL4Q=0

Question 6:

fe" dx

Answer
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Maths

Let/ = [ ¢'dx
Ie‘dx =" =F(x)
By second fundamental theorem of calculus, we obtain
1=F(5)- F(4)
=¢’ ¢

=e'(e-1)

Question 7:

L *lan xdx
Answer
Let ] = I‘ tan x dx
)
Ilan xdx =—log/cos x| = F(x)

By second fundamental theorem of calculus, we obtain

1=F[3]—Fun

4

+log|cos 0]

| =
=—logicos—
4

| 1
=—log|—=

|
| <

+log|l|

¢\]

=-log(2):

1
=—log?2
5 e

Question 8:

x
L‘ cosecx dx
6

Answer
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n
Let/ = L‘ cosecxdx
4]

I cosec x dx = log cosec x —cotx = F(x)

By second fundamental theorem of calculus, we obtain

+ 6
n t } n !
= log cosec— —cot —|—log|cosec — — cot
' 4 : 6 6

I
= log,ﬁ—l'—log?—ﬁ!
(\/5—11

= log,

2-+3)

Question 9:

dx
[

1=

Answer

dx
Let /= J:ﬁ

dx ey
=sin" x=F(x
Iﬁi}? x)

By second fundamental theorem of calculus, we obtain
I= F(l')—F(())

=sin"'(1)-sin '(0)

Xy

(S =T

Question 10:

r dx
14 x°
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Answer

dx

Let/ =

] 4+x7

dx
—=tan"'x=F(x
-[]+.\" ( )

By second fundamental theorem of calculus, we obtain
Ji= F(I)— F(())
=tan"'(1)—tan"' (0)

T
4
Question 11:
J:‘- dx
b x2 ]
Answer
5 dx
Let /= :
'[‘ x -1
dx | x—1 :
= _=—log~—|=F(x
-1 2 "|x+l1 ( )

By second fundamental theorem of calculus, we obtain
I= F(3')-F(2)

13-1] 2-1]1
1341 2+1||

~

4

log

~log

]

Iog--~log;}

1
2

—log

=

log

o | —
T 1§

Il
(10 3 Jr—
| -

i )
log ;}

Question 12:

3

o | —
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X
S 4

I- Cos™ xdx
)

Answer

n

Let/= J.l cos” xdx

) l+cos2x), x sin2x 1{  sin2x) _
Icos‘ Xdx = ==+ =—| x+ =F(x)
2 2 4 2 2

By second fundamental theorem of calculus, we obtain

Question 13:

‘[‘- xdx
2yt +1
Answer

Lot T [—X ik
2 x" +1

: l ¢ 2x | [ 2 <
Ix2r+ : dx = = J‘x: ‘+ l dx = —2—l0g(l +x')=F(x)

By second fundamental theorem of calculus, we obtain

1=F(3)-F(2)

- iog(1+3)")-tog(1+(2Y)]
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Question 14:
2043,
*Sxt +1
Answer
2 +3
Let /= [ S
St 41
J~2x+3d\ I*("H’J)
S (
Sx +1 59 541
1 J-l()\ + lﬁ
5 ‘51 #1
|
X f 1 &
575x° »I S5x° +1
| |
= 2 I I (/t
- 3[.\“ -
. 5
5 2 ¢ X
=_log(5x" +1)+ [tan '
V5 V5
l ? 3 1 J:
=;log(5x +1)+—=tan ( Sx)
o J5
=F(x)
By second fundamental theorem of calculus, we obtain
=F(1)-F(0)

= {;log(5+ 1)+ \735 tan"(\/g)}—{% log(1)+ \% tan ' (0)

|
=—log6+——tan
5 0g \/‘ \/_

Question 15:

_E xe' dx

Answer
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Let/ = f xe” dx

Putx’ =1 = 2xdy=dt

Asx— 07— 0andasxy—L1—1,

¢1={[wm

|
5 c"¢II=Ec '—F(l)

By second fundamental theorem of calculus, we obtain

~F(1)-F(0)

0

Dividing 5x° by x* +4x+3. we obtain

Tl 20x+15 } _
1_-[15 x +4x43 b

Iﬁd\ I 20x+15
: X r+3
o
S +4r+3
T 20x+15
[=5-1. where [ = [5——dx (1)
PxT4+4x+3
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%2
Consider /, = j&dx
X" +4x+8

Let 20x+15=Ai(x2 +4x+3)+B
dx

=2Ax+(4A+B)
Equating the coefficients of x and constant term, we obtain

A=10and B = -25

2% +4 ; e

l—-")j‘——{x+ ix - ﬁj——, i
x +4x+3 x +4x+3

Letx’ +4x+3=¢
= (2x+4)dx=dt

o/ w1 [ e
‘ (x+2) -

2
- I()Iugl—25|:-,!’-k\g(x+' I]]

x42+41.

[iows(sax23)] -2 (221
x+3)]),

= [l()log 15~ lOk)gR]— 25[% log-i—--:-lng%]

25
=[lUlug(5x3)—IUhg(4x2)]—T[log3—lug5—k)g2+ log 4]

25
=[1010g5+10log 3-10log 4 --lOIog2]-T[k)g3— log5-log2+log4]

251 2
2 k)g5+[-|0--—%§

:[u

5
:ilcyg*-i-log4——loga+ —-Iug’

s s,
= _._— 081—-,- Og—

Substituting the value of I in (1), we obtain

1 25 I 25
logd+ I()——_’- Iug3+|-|0+-;- log?2
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45 5 5
1=5—[§10g"i—'£lﬂg ]

s
[ %)

=5 —-‘S;I:9log§ ~lo

Question 17:
x

I“( 2sec X+ X + 2)dr
)

Answer

a3 :
et/ = _["(2sec: x+x +2)dx
p
Isect x+x +2)d = 2tanx + 2+ 2x =F(x
I K -+ 2x=F()

By second fundamental theorem of calculus, we obtain

1=F[-’?—)—F(o)

4

- {[’han—‘} +%[§I ¥ 2(%]]—(2tanﬂ+0+0)}

T 7[‘ T
tan — -+ = 3 —
4 4 2
T
e + g —
2 1024

rJ

o

+

Question 18:

f[sin’ %—cos: %de

Answer
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Let/ = r[ sin’ : - COS” : ):I\'

-

PURT.
= -r COs™
)\ 2

\

~sin" Jd\

-

=- J' cos x dx
jco.s.\‘ dx =sinx=F(x)
By second fundamental theorem of calculus, we obtain
I =F(mn)-F(0)

=sinz —sin 0
=0

Question 19:
j—()\ +3
X +4

Answer

3
Let ] = 6‘—+d

x4+ 4

= 3log(x: + 4)4- ;3 tan ™' -; =F(x)

e

By second fundamental theorem of calculus, we obtain
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~F(2)-F(0)

2 3 ‘
{?Ioap +4 += tan' S } 3Iog(0+4)+;tan'(:—)J}
3

'

=3log8+ ~tan'1-3log4-"tan"' 0

Ll W
IJ

Il
)
=3
s
(=]
+
e—

rJ

7

")—3mg4—0

S
+
001"”

Il

a2

=3

2
P
+ | o

Il
s
=3

0z
1§97
+
(V¥
|3

Question 20:

. . WX
f(.\‘e +sm—}lx
'\ 4

Answer

Let/ = f( +smﬁ4~)cl\
I[xe" +sin E]d\'= rje"d\'— I{( d~ \'J J.e"dvld\w-
g ' dx’ |~

4n X
=x¢' - Ie ‘dy ——cos —
T ]

e dm X
=x¢ —¢ ——C0S—
T ,

=F(.\')

By second fundamental theorem of calculus, we obtain
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1 =F(1)-F(0)
-’1’ le ¢

4/ 1 )
=g-e r_'!ol'
LR

4 22

n an

i'lo

Question 21:

fa dx
I+x" equals

>
WA

|y

0
L

=ik

D.

Answer

I dx" =tan" x=F(x)

1+
By second fundamental theorem of calculus, we obtain

f K _F(3)-F(1)

I+ x7

—tan”' 3 ~tan'1

Hence, the correct Answer is D.
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f dx.
44957 equals
L
A. 6
T
B. 12
T
C. 24
L
D. 4
Answer

j, dx . I dx ,
4+9x Y2y +(3x)

Put 3x=1t = 3dx=d!

, L L di
'j:‘(- 3x) -31(3;(%/3

=F(x)

By second fundamental theorem of calculus, we obtain
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P dx [2 .
1" - =F| = |-F(0)
449y 3)
| (3 2 .
=—tan — e [——tan 0
6 2 3
|
=—tan"'1-0
O
|l =
6 4
_ =
T4

Hence, the correct Answer is C.
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Exercise 7.10

Question 1:

X
f ——dx
Pyt +]

Answer

X
f ———dx
P xT+1

Letx*+1=1 = 2xdx=dt

Whenx =0,t=1andwhenx=1,t=2

Lfx | pd
"f'x’«t-ld\—z-( t
| 2
= 2-[10glr|_jl

=l log2 - logl
5 g g

|
= ilog2
Question 2:
f Jsing cos’¢dg
Answer

Let/= : singcos’ @ dg = : sing cos'dcos g dg
[ [y

Also. let SIN@ =1=>cosgdg=dr
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When ¢ =0, r =0 and when ¢ =

L f Ji(1-2) at

_l::l

=

:[I;(I*l"‘.’.l:)tlf

f'l:/;vrf‘—zr;}lr

|}

]

2 2 4
Iin 7
154+42-132
i 231
64

231

Question 3:

fsin '[ 2"., ]d\'
) l+x°

Answer

o I
Let [ = Esin ' "'\, ]dx
A+x )

Also, let x = tanB = dx = secze doé

G =
When x =0, 06 = 0and whenx =1,

& A
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o 2tan0 ),
I'a ‘[; sin '| : lﬂllf ]scc‘ 0do
4 L+ tan- a J

- j"iil‘l '(sin20)sec” d@
= I‘ 20-sec” 0d6

2]’: 0-sec’ 0do

Takingbas first function and sec’d as second function and integrating by parts, we

obtain

I= 2{9 jsecl 0de - j{[%e) jsecf 9(10}(19]
ox

T

= 2[0 tan — J.tan Hdﬂ]

4
(]

n
cos ()I] R

= 2[9mn()+log

.
=2| —tan—+log
4 4

n .
cos 1~ log cos O!]

Question 4:
f.\'\fx+ 2 (Put x+2=4¢ )
Answer

I' xvx+2dx

Let X + 2 = t° = dx = 2tdt

When x = 0, ’:\Eandwhenx=2,t=2

z
‘

1]
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f.r\fi +2dy= I(r - 2)\172:‘#

= rx
(5 3 |-
J32 16 42 42
Sl +
5 3 3 3

]
"~

'%—so—lz\ﬁno\»’z’]
15

L

'Ims\/i}

| 15
|6(2+ﬁ)
BT
|6\5(\/54' |)
T
Question 5:
1-_, Sm":,-ai\'
b 1+cos” x
Answer
_F sm.t;__d‘r
' 1+cos” x

Let cos x = t > —sinx dx = dt

T
==
When x = 0, t = 1 and when 2
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' sinx v odt
— I —dX = I
) o - +,-

l4+cos™ x

tan”' ]

=
=—[tan™' 0~ tan"'1]
=

i
4
:4
Question 6:
I—’ dx
) x+4-x"
Answer
f' dx =j— dx 7
D x+4—x° ) —(_\*z—x—-s’l)
-[ &
= r’—\+]—]—4)
4 4
=.r ) dx
! 1Y 17
W) TR
” 1'3 dx
1] \/ﬁ - I 2
7 o
1
x-—=f
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thn.t=0.l=-% and whenx=2,1=

= :“‘ -I

Nlu

S
a7 & N7
2 4D
2 2 :
[ 7 3 V7 1
I g lOg~
= | O e -
17 V17 3 N7 1
% 3 3

[ T3 J—-]
7!7 8317 Jl7+
A7+3 1741
'T E7T—3 71
l7+3+4\fﬁ
_|7+3—4J|_7J

I log'zo+4J1_7
A7 °|20-4d17

1 ’5+Jﬁ]
(5-V17

'(5+~’l7)(5+Jﬁ)]

17 25-17

| log'25+|7+|0JT7
V77| 8
I (241017
= |og _—
N T S

I 8'2|+5Ji7
J7 70 4
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Question 7:

Jﬂ dx
L4+ 2x+5

Answer

'r',\': o".i;\ +3 ) 'r'(

X 4+2x+ l)+ 4 )

dx _ dx
‘r'(.\‘+l):+(3):

letx+1=t=dx=dt

Whenx = -1, t=0andwhenx=1,t=2

. [ dx _ dt
Aae) (@) Are
=|—tan —
o) )
2 2],
:ltan 'l—ltan 0
2 2
_(m)_n
2‘\4J 8
Question 8:
2( 1 ] 22
(LR
Lx: 2x° )
Answer
2( 1 ] 22
[{EERR S
Lx: 2x° )

Let 2x =t = 2dx = dt

Whenx =1,t=2andwhenx =2,t=4
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Let : = (1)

Then, /'(7) = —’I_,

= f[: l', Jc’ch- fc'[_[(l)~ /"(r)]df
“[erin],

[
m—
-
| S|
k5 )

8 e’
4 2
(e’ -2)
4
Question 9:
< |
(.\‘—x')-‘
|y
The value of the integral ? ¥ is
A. 6
B.0O
C.3
D. 4

Answer
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Let/ = Fu«h
) X

Also, let x =sinf = dyx =cosO@df

; l 2=y f
Whenx=_, B=sin"'
3

5
D

: J and whenx =1, 0= :

x sinf—-sin’ 0 :
=1 = L (2 |(—si;1—'—0—)msede

£ (sinU)!-(l—sin"t))"

= [ ' . costdo
| 3 sin” 0
! A\
" _[ (sm()).‘ (‘cusﬂ)r 56040
an sin” 6
I 3
; sinf) (cosB)”
= I’ : ( I, ,~) (L > ) cos 06
w2 sin” Osin” O
X ) .
= L g o0 )‘ cosec 040
"5 (sin@);

= I-'  (cot8): cosec’B 0

Let cotB = t = —cosec20 dB= dt
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\
When & = sin '(; J = -\/_?: and when 0 = T: tr=0

F4

l=—£;_,j(1‘)zdl
],
3|7 ]
e

- g[(g);]

3
=>[16
—._-3)(2
=6

Hence, the correct Answer is A.

Question 10:
. f(x)= f;simdz.thcn,/"(x)is
A. cos X + X sin x

B. x sin x

C. X cos X

D. sin X + X cos X

Answer
flx)= ffsin tddt

Integrating by parts, we obtain
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Class XII
S(x) =1£sinull~ I: {( ‘;rl]jsinnll}dr
dr .

= [r(—cosf )]. = I.I(-ws,)d’
= [—!COS’ +Sin’]l’l

= =X COS X +Sinx

= ['(x)= -[:.\'(—sin X))+ cosx | +cosx
= XSINX—COSX + COSX

= xsinx
Hence, the correct Answer is B.
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Exercise 7.11

Question 1:

x

3 1
I—‘ Ccos™ xdx
)

Answer

El

Fa _( cos® xdx (1)

|

<

== _Cl cos’ [;—.\‘de (_(:I_/‘(x)dx‘ = .[’_/'(a—.r)dr)
== Esin"‘.x‘dx +2)

Adding (1) and (2), we obtain

21 = I; (sin® x+cos® x Jx

=27= [l

=21 =[]

=27 =

SR

::»1=£
4

Question 2:
I‘ Jsinx
' Jsinx + \/cos.r

Answer

dy
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J._; \j'sinx
0 Jsinx ++cosx
Vsin x

\/sin.\' i \/cosx

5]

dx

d (1)

Let/= j{

1=(3 dx ([0 £ (x)ebe= [ 1 (a—)at)

od cos
i
U Jeos ++/sinx

Adding (1) and (2), we obtain

21_! \]SInX+VCOS\
\)SlnA !\)COS\

:>21=[5’1dr

dx -(2)

=21 =[\']:
:21=E
2

:>I=E
4

Question 3:
3
* sin? xdx
= :
SIN° x+cos’ x

Answer
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3

Let/=[?—"" " dx (1)

3

Sin? x+Ccos? x

: sin; (2 —x) ) )
— 5 = '[‘ . dx (L f(x)dx= I” f(a-x)cl\')

o g (n
sm‘[ —x)+c05*[ —x}
2 2

3

x 2 ,
=I=|2 fo,—dx +{(2)

1) -

sin? x+cos? x
Adding (1) and (2), we obtain
3 3
s O PO - ]
, SN x+Cos" x
271 = L- ——;—;—d\

sin? x+cos* x
=2I= L?ldx
=21l = [.1]:

gy B
2

:>]=E
4

Question 4:

* cos’ xdx

) sin’ x+cos’ x

Answer
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3 b

- cos x
LetZI=]? —_—s————qu

b sin" x+cos” x

s
2 cos (7—.’:)
:>/:J'2 = dx
sin — X |+cos -X
2 2
o osinx
=>I=|———7—d

¢ sin® x+cos’ x
Adding (1) and (2), we obtain

2, SUCUR. | 3
L, SImM” X +Cos X
50 el g R el

) sin” x+cos’ x
X
=2/ = Iﬁldr
)

=20 =[x]:

= =2
2

o
4

Question 5:
f,}x+2| dx

Answer

Let 7 = [ |x+2x

(1)

(7 ()= [ 1 (a=x)ar)

It can be seen that (x + 2) < 0on [-5, —2] and (x + 2) =2 0 on [—2, 5].
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d= [~ (xr 2t [ (x4 2)dx (f:f(x) = [ff(x)+ff(X))

= _[.(.;j); +2(-2)- (lf—-) -2(—5)}[(5-211 +2(5)- (122); —2(—2)}

2 25
=-[2-4-£+10]+{i+10—2+4]
2 2

2 2
=—2+4+:-§—10+1§+10—2+4
2 2

“

=29

Question 6:

D.\:—S|dx

Answer
Let/ = f’x—- 5| dx

It can be seen that (x = 5) <0on[2,5]and (x = 5) 2 0on [5, 8].

1= [, ~(x=5)dv+ [} (x=5)dx (j:f(x)=L‘f(x)q:’f(x))

#F ol [
=—| = —5x| +|=—-5x

25
+I0]+I:32—40—?+25]

|
]
N

|
2

=

Question 7:

I:x( - x)" dx

Answer
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Maths

Let/ = 'r‘_l(l - .\.')” dx

= [(1-x)(1-(1-x)) dx

= [(1-x)(x) @
= [(*” _-""")d‘c

x"" .\’,“2 !
_{n+l—n+21
ol d ook

n+l n+2

(n+1)(n+2)
|

(n+1)(n+2)

Question 8:

X
J ) - -
_[ log (1+ tan x Jdx

Answer

( .[‘If(x)dY = _[Tf(a—.\')d\')




Class XII Chapter 7 - Integrals Maths

Let/= I”‘ log (1+ tanx)dx (1)

w1=[1og [1 + :an[g . .r]]dr (j:f(x)dxz L:'f(a—x)dx)

x tanft-tanx
:>I=_[;‘Iog I+—4—n— dx
: l+tan = tanx
4
1 tan x
=I=|%log <1+ —
I g{ l+tan
= 2
== l -dx
® (1+tanx)

= 1= L‘ Iog2dx-j'“‘ log (1+ tanx)dx

:>l=_[)‘log 2dx -1 [ From (1)]
=21 =[xlog2]§

=2l = glogZ

s
=[=—log2
3 g

Question 9:
f,\'\l.’l —xdx

Answer
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Let/ =j“2 x2 = xdx
= [ (2- x)dx (‘[Tf(x)dx=‘[':f(a—x)dr)

AR ]
=|=X*-=x

-3 D ()
4,32 2. .5
= 22—- 22
‘2 -20)

22
=4X.‘.\.-__.E 4\/5

b D
_82 82

3 5
4042242

15

_16\2

15
Question 10:

?(2log sin x —logsin 2x ) dx
& g g

Answer
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Letl= f(.’!log sin x —log sin 2x) dx

== J:{2log sin x—log (2sin xcosx)} dx

J

== f{Zlog sin x—log sin x—log cos x — log 2} dx

::>I=I

It is known that. ( Llf(x)dx - ff(a—,\')dx)

i

{log sin x—log cos x —log 2| dx (1)

= /= f{log cos x — logsin x —log 2} dx w2}

Adding (1) and (2), we obtain

:>I=g(—lo 2)
=1=2|] .
e
:>1—£Io )
=7 5
Question 11:

X
Jt-’n sin® xdx

2

Answer
n
Let /= [}, sin® xdx

As sin2 (=x) = (sin (—x))2 = (—sin x)2 = sin2x, therefore, sinzx is an even function.
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x)dx = 2£f(x)dx

It is known that if f(x) is an even function, then -[u'/(
I= 21}’ sin’ xdx

x
= i
_ 21‘2 1 —cos2x
D 2

dx

= L’(l—cos?.x)dx

n

[ sin 2.\’]3
=| X—
2 i1

n
2
Question 12:
: xdy
f’l+sin X
Answer

Let/=[ i 1)

1+sinx

' J' (m-x)

— (¢
“l+sin(m-x)

ix “”/ (x)dx I f(a- .\')d\')

" 'R—A'
:\/=I ( ‘)d\'
O l+sinx

Adding (1) and (2), we obtain

(2)
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Maths

R
2= ix
f l+sin.\'(

:>’I~1r (1-sinx) "
FeE Y1 esinx)(] sin.\')('

« | —sinx
=2 =x[—F—dx

' COS™ X
:.‘-2l=xf=scc"x lml.\'scc.\':d\'

=2/ = z[lan X—Ssecx ‘
=21 =x|2]

=>/==

Question 13:

X
.F" sin’ xdx

Answer

Let 7= [%sin’ xdx (1)

As sin’ (=x) = (sin (—x))7 = (—sin x)7 = —sin7x, therefore, sin’x is an odd function.

It is known that, if f(x) is an odd function, then _[”f(x)

od= J}: sin’ x dx=0

2

Question 14:

_[‘ cos’ xdx

Answer

Let/ = _r cos’ xdx
cos’ (2m—x)=cos’ x

It is known that,

(1)
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[ 7(x)ds=2[ £ (x)ds. it/ (2a-x)= 7 (x)
=0itf(2a-x)=—f(x)

s =2 f cos” xdr

= [=2(0)=0 [cos'(n-.r):-cos' .\']

Question 15:

ry:
- sinx—Cosx
Iz SR
) 1 +sin Ycosx

Answer

T sinx-cosx

Let/ = [} dx -(1)

| +sinxcosx

(= n
« Sin| J—x |-cos| [ —x

:I=I". (n -n
|+ sin —x)cos[ - x]
2 2

' .

. COSX—sinx

=>I=j-—dx ...(2)
T 14+ SImnxcosx

Adding (1) and (2), we obtain

X

apep— 8
) 1+8Inxcosx

=1=0

Question 16:

flog(l+cosx)dx

Answer

Let/ = J.,Iog(l«rcos.\')dr (1)
= = ['Iog(Hcos(n—,\'))(t\'

= [= rlug(l—cus.\')(t\' (2)

dx (.[Tf(.x)dx= [fj‘(a—.r)dx)

([l.f(_\-)(l\-: .['-’.(a—“')d""
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Adding (1) and (2), we obtain

27 = f{log(1+cos.\-)+log(l—cos.\')}cl.\'
=2 = flog(l —cos” x)dx

=2/ = j“ log sin® x v

= 27 =2 [ logsin xdx

=d= flogsin.\'dx

sin (7T — X) = sin X

HI= ZI: log sin x dx

L 3 X
. . L s
— Ve ZI- log sml ~=X ]4[\' =2I log cos x dx
] 7 / )

Adding (4) and (5), we obtain

n

2I=2 ‘[1 (logsin x +log cos x ) dx
|}

|8

=[I= f(logsin x+logcosx +log2—log2)dx

03
= /= ]:—‘ (log 2sin xcos x —log 2) dx

== _[-’ logsin 2y dx - _[: log 2 dx

Let 2x =t = 2dx = dt

When X =0, t = 0 and when
! /-—I ' logsintdt — —log?2
Ped = DL S at - 2

5 4R 5k

D, S
2" 9

= -

! n
= —=——log2
) 9, i%

=1 =-nlog2
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Question 17:
ix
i
Answer
ol |
Let/= J Y (I)
"Nx+va-x '

( _E f(x)de= f_/‘(_a - .\')d.r)

It is known that,

R (T
pef_ SR TR o (2)

Adding (1) and (2), we obtain

g3 \/— \J’G‘\
o= '[‘\/?-r\/a—\

= 2] = j' Lddx
=2/ =[]’
=2/=a
=1=2

2
Question 18:
ﬂ.\'—lidx
Answer

I= _C|x—||dx

Itcan beseenthat, (x — 1) <0Owhen0<x<land(x—-1)=0whenl<x<4
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I=£|x—ldr+r|x-l|dw (ff(x)z[f(_x%ff(ﬂ)
= [~(x 1)+ [ (x-1)a

55

4 2
SO I &) [
2 2 2
=l—l+8—4—l+l
2 2
=35
Question 19:
Show that -l:f Y e 2f‘/ (), if f and g are defined as / ('t): j(a—x)and

g(x)+g(a-x)=4

Answer

Let/ = f.lur'(.\')g(.\')dx (1)

=/= f"f(a—.\')g(a—.\')d\‘ “['f(\')d\' ~ J.:f(n— \‘)d.\"
== f_/‘(,\')g(u-.r)dt ws(2)

Adding (1) and (2), we obtain

2= [/ (x)&(x)+f(x)g(a~x)}dr

=21 = [ f(x){g(x)+g(a—x)}dx

=20 = [ f(x)x4dx [g(x)+g(a-x)=4]
=1=2[ f(x)dx

Question 20:
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f" ( X' +xcosx+tan’ x + l)dx
The value of 2 is
A0
B. 2
C.n

D. 1
Answer

n
Let/ = J.'{T(.x"’ +xcosx+tan’ x+1)dx
h X

X X E X
=>1= [ 2 xvdx+ f-’x cosx + f-’x tan” xdx + J.ﬂ 1-dx

It is known that if f(x) is an even function, then
il '._ l‘ N 0
if f(x) is an odd function, then [.,f(‘)‘ >

1:()+()+()+2L3I-c/.\'

Hence, the correct Answer is C.

* [ 4+43sinx )
I-- log| —— jd

X
The value of \4+3cosx) o

A. 2

3
.4
.0

O 0 W

-2

‘[Ih_/'(.\‘)d.x' = Zj:"/.('r)dxand
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Answer

lr.tI-Ilo

i‘—"”i&jm (1)

\4+hosr

\

. 4+35in(u-.rJ
2

=5 = I_-‘log y ~ |dx “ S(x)dx= r f(a- t)ctt)
4*3cosl ’2[ -.r]
=]= I’ Iog(::;:}l):: ;rlr «(2)

Adding (1) and (2), we obtain
oF ,[ (4+3smx]+log(4+3c?sx) o
4+3cosx 44 3sinx

S flog(4+3smxx4+3c?sx)dr
) 443cosx 4+3sinx

=21'= I: log ldx

:2/=L30dr
=1=0

Hence, the correct Answer is C.
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X=X

Answer

| _ | - |
r-x  x{l-x) x(l=-x)(1+x)

Let IS N .- (1)
c(l-x)(1+x) x (1-x) I+x
> 1= A(1-x7 )+ Be(l+x)+ Cx(1-x)
= |l=Ad—Ax +Bx+ B +Cx-Cx~
Equating the coefficients of x2, X, and constant term, we
obtain -A+B-C=0

B+C=0
A=1
On solving these equations, we obtain
1 2 ]
A=1B=—,and C =~—
2 2

From equation (1), we obtain
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I IO B
x(1-x)(1+x) x 2(1-x) 2(1+x)
1

I I 1 |
- k= LY ey
e FTTEE T el sl

]
14 x

| |
= log|x]| - - log I(l —x)l 5 log|(1+ \)l

(14+)2

1
= log|x|—log|(1 —A‘)E‘—!og

x|
+C

(1 —r)' (1 +r)l‘

|
=log [ a - )" +C
I—x°

Question 2:
1
Jx+a+ \/(x+b')

Answer
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l \c | X\/x+a—\/x+b
Jr+a+dx+b Ix+a+dx+b Jx+a—-Jx+b
B Nx+a—-Jx+b

(x+a)—(x+b)

:}I ! Iy =
\/x+a—\/x+h a—b

(38
bWl

2
3(a-b)

[(x+a); G +b);]+c

Question 3:

1
—_— e
xWax—x" [Hint: Put

Answer
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h)
Jéax—x‘

! !
Letx=== dv=——d

! I
:-I - vcl.t=I- - S [--‘: (II]
xyax - x* al a aV\ T
N -(I]
=- lnw;i==m
ar |1 |1
Vi i
-—l ——L—ﬂ”
at ¢ g
q'._,:

"

| |

- wtll
uj (B

- 1-2J1—|]+C

o

lp a
- 2\/ =1 |+C
u X
Z(Ja—.t ;i

——pr— |+ C
a\ Jx

:_gffu«x +C

I

I

Question 4:
1

sz(x4+1)3

Answer
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1
. 3

X (x' + l)'

Multiplving and dividing by x~*, we obtain

-
x,\ .\"(A“-"l)’.

3

o (x4 1)

3 3
X X

"’;-

(x* +l)

a

x‘-(x‘) ‘

__l_[.\"+l '
x| 2
3ed)
X X
LC(L“—‘-I — —i‘dx=dl:)—'—;¢/x=-ﬂ
X % x
TN
NS X X
r(x 1)
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Question 5:
Hint: |l = — : ‘||’ul.\'=t"
i ] x4 \‘(l+1‘"
x24x% L
Answer
1 1

1 [ B
xXE4xt .\'-’[I«»»x“]

7

Letx=1° = dx==6¢dt

A J-a*ll—l‘dr = I—I’-"—T"’(i\
X% +x8 x-‘(l+x"]

On dividing, we obtain

J‘i—l.:dr=6‘[{(r’ —l+l)—$}¢lt

e (5 )(& )or-ssio]

| ] I 1
=2x? =3x7 +6x° —6log[l+x° )+C

I | |
2Jx =37 +6x° —6log{l + x4 ]+C

Question 6:
Sx

(x+1)(x*+9)
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Answer
Sx _ A N Bx+(C
(x+ 1)(.\': +9) (x+1) (» +9)

=5x=A(x +9)+ (Bx+C)(x+1)

Let

= 5x=AX"+94+ Bx* + Bx + Cx +C

(1)

Equating the coefficients of xz, X, and constant term, we obtain

A+B=0

B+C=5

9A+C=0

On solving these equations, we obtain

.4=—l,8=l.and ng
2 2 2

From equation (1), we obtain

| 4 9
=— 1 log x+1+— J'~,Lfd\' +— Iw;l——d\'
2 2°X°+9 29

:—11021+I\+—l—j ‘.rr dx —_f—ﬁ '
2 4 X' +9 x*+9

qu—"\J -t

Question 7:

sinx
sin(x—a)

Answer

=——log \+| o+ - IoLr +9]|9— Itan ¥
4 3

1

3

—log x+1/+ ) Iog(-\f:+9)+§-tan"i+C
4 2 3
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sin x
sin(x—a)

Let x —a=t = dx=dt

Isinx . Ism(l+a
sin(x—a) sint

dt

a J-sml cosa+costsina
sint
= j‘(cosa +cotrsina

=tcosa+sinaloglsint|+C,

= (x~a)cosa+sinaloglsin(x~a)|+C,

= xcosa-+sinalog|sin (x-a)|-acosa+C,

=sinalogsin (x—a)|+xcosa+C

Question 8:
e.‘lt\gx = e-&ltu_“
Ae‘%lnjg.r _GZIngr
Answer
aloex [ logx
eSIug.r_eJlog.t e fogy (e “‘_I)

eBIog: elng ezh o x (elag,\- E l)

=e’k7§.\'
elugr;l
2
=X
yelogx )Jk)g\' r.‘
Y R
ogx __kgx 3
Question 9:
COs X

J4—sin® x

Answer
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COS X
Jd—sin® x

Let sin X =t = cos X dx = dt

J' COS X j‘

4 sin® x (7)’_(,)'

-

=sin"(i]+c

2

=Ssin '(Smx)+(‘
2

Question 10:
sin® x —cos® x
1-2sin® xcos’ x

Answer
sin® x - cos® x (sin' x+cos’ x)(sin* x = cos' x)
I—2sin’ xcos’x  sin’ x+cos’ x—sin? xcos’ x—sin’ xcos’ x
(sin4 x+cos’ x)(sin? X+ cos’ x)(sin2 x—cos’ x)

. 2 N 2 2 .3 2
(sm X—SIm XCos .\’)+(COS X —=Sin- xXcos .")

5 i 4 .2 =S
(sm X+Cos .\')(sm X—COo8s .\)

il 2 2 .2
sin x(l—cos .\')+cos x(l—sm .\')

—(sin" x+cos’ x)(cos2 x—sin’ x)

(sinJ x+cos’ .r)
=—C0s2Xx

sin 2x

+C

< % ®
Sin” x—cos X
: I — - dt=I—c052.rdr=—
1-2sin” xcos™ x

Question 11:

1
cos(x+a)cos(x+b)

Answer
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1
cos(x+a)cos(x+b)

Multiplying and dividing by sin (a—b)‘we obtain

1 [ sin(a—b) ]
sin(a—b)| cos(x+a)cos(x+b)
1 sm[ x+a) t+b):|j|

=sin(a-b) cos(x+a)cos(x+b)

] -sin(x+a)-cos(x+b)—cos(x+a)sin(x+b)]
sin(a—b)| cos(x+a)cos(x+b)

1 —sin(x+a)_sin(x+b):|

& sin(a—b)| cos(x+a) cos(x+b)

m[mn (x+a)-tan(x+b)]

‘[COS(X-Jra)Icos(xJ,b)Jx: Sin(;_b)J[tan(x+a)—t::m(x+b)]a’.\'

:-_A_J- )[ Iogcos(r+a|+log!cos(r+b)1]

I COS(\ +b)
sm(a b) cos(x+a)

Question 12:

x’

1]

l—x
Answer

x’

Letx4:t=>4x3dx=dt
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:I— e J' dt
vi-x* Vi-¢
=lsin"'t+C’

4

= isin" (x")+C

Question 13:
o
(l +ef )(2+e")
Answer
o

(ive)Ee]

Let e¥=t = X dx = dt

=] (1+e' ’7+e")dx= J-(r+l)(:+2)

'd(rin @) }’

=logit +1|~log|r + 2|+ C

41

=logjl——{+C
[t+2
1+e*]|

= log! +C
l"+e ,

Question 14:
1

(.rl + l)(.\'2 +4)

Answer
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3 ! :A.\'+B+(f_\'+D
) ) ()
=1=(dx+B)(x +4)+(Cx+ D)(x*+1)

= 1= A +4Ax+ By +4B+CxX +Cx+ DX+ D

Equating the coefficients of X3, X2, X, and constant term, we obtain

A+C=0
B+D=0
4A+C=0
4B+ D =1
On solving these equations, we obtain
A=0, B= l C=0,and D= a2

3 3
From equation (1), we obtain

| 1 1

(x*+1)(x* +4) 3(x*+1) 3(x"+4)

1 gl e
s sl
o tan '.r——l—-ltan '—+C
3 32 2

| i | S
=—tan"' x——tan"' =+ C
3 3 2

Question 15:

logsin x

cos” xe

Answer

g logsin x 3
GOy %8 =cos X X sin X

Let cos X =t = —sin x dx = dt
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= [cos’ xe"* " *dx = J.cus" xsin xdx

4
!
=——+C
4
COS: ¥ nis
=— +(
4
Question 16:
L -
e’ (.\'J +1 )
Answer
togx [ 4 -1 logad) fod -1 x
e (.Y 4]) =" (_\' -,.]) T

Letx* +1=r = 4x’dc=dt

= _“e"‘"’*" (\' i l)nldx = I-—-{s—"- dx

(:4."+I)
B | J’di
T4

= i log]t|+ C

| "
=—logix” +1|+C
3 loufst +)

=%log(x4+l)+c

Question 17:

I ax+ b)[f(m‘ + b)]"

Answer




Class XII Chapter 7 - Integrals Maths

_/"(ax+b)[_f'(ax+b):|"
Letf(ax+b)=t = af"(ax+b)dx = di

= Jf'(ax+b)[f(ca‘+b)]n dx = clz _’.I"dl

)
al n+1
l =l
= c+b))" +C
a(n+l)(f(‘n ))
Question 18:
|

\/sin" xsin(x+a)

Answer
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I B 1
. 3 ' - . } . .
\/sm xsin(x+a) \/sm x(sin.xcosa +cos xsina)
B 1
Vsin® xcos @ +sin’ xcos xsina
B I
= . 2 .
sin’ xy/cos & + cot xsin &

- cosec’x
\/cosa +cotxsing
Let cosa +cotxsing =1 = —cosec xsinerdy = dt

: 1 cosec’x
3 I —— dx =I ——dx
sin® xsin(x+a) Jeos e+ cot xsina
-1 ¢dr

sina? \r
T [24i]+c

Sin ¢

= [2\/cosa+cotxsina:|+C

Sing
-2 | COSXSIN &
=— \!cosa - _ +C
sinex sin.x

-2 \/sin XCOSE +COSxSina
= +C

sin & sin x

2 sin}(x+alr.)r B

sing \  sinx
Question 19:

sin”' Vx —cos™ Jx
sin” Jx +cos Vx|

Answer

xe[O,l]
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sin”' ¥ — cos l\j-
Let/ = [— -
sin \/— cos \/-

. - R i
It is known that, sin ' Vx +cos ™ Vx = 3

[ ~cos '\/\’J cos \/x

T

2

== (;—Zcos" x/;]d\'

~
fl dt——[cos Py dx
T

ax

:>Ij

N

=x——jcos’!J;dx (1)
T
Let /, :Icos" Jx dx
Also, let Jx=t = dc=2tdt
=1, =2 cos™ t-1ds

=2| cos (’__J'_—lid,
2 \fl_[ 2

=I:COS'!+J.\/._:dI
:rzcos"t—jl\}(__l
=t:cos"'t-I\/l—r:d1+I

l dt
N

~ -1 ‘ 2 l e | wex ]
=t7¢os [——Nl—t"——sin " f+smn f
2 2
=t*cos’ 1—— 1-1*> +—sin'7
2 2

From equation (1), we obtain
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4 |
I=x—|¢ co;t—— - +—sin't
n 2 2

=L xcos"f—%ﬂ+%sin" \/:]
=x-i’— '[;—sm '\/_J \[—+ 5 sin '\f_}

=x—2.\'+—4'—rsin“' \/;-f—z—\fx—xz ——2-sin'l Jx
T
=—x+= [(7r—l)sxn '\/_]-i——\/x X +C
=—-—»2(2'\“])sin‘l \/;+—-\)x—x2 -x+C
T

b8

Question 20:

1-+/x
I+\/§

Answer

—
I+/x

Letx=cos @ = dx=-2sinfcosfdb

= dx

= I o (—7 sin@cos8)dl

| +cosé

- sin28d0

=—Imng-25in OcosOdl

=2

(2 sin— cosg]cosﬂd()
0 2

COS —
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=4 sin:gcns()d()
= —4jsin’ 2-(2cos’£—l}d0
2\ 2
= —4](25in’ (—)cos’ 4 ~sin” o Jd()
2 2 2

= -8 |sin’ g-cns’ _ng +4 |sin® -qd()
2 2 2
= -2jsin=0do+4 Isin’-gdo
2

- 2 L
-2](—' °‘:5“0149+4' cos? 46

2

L)

icen )
B ‘2[9_ sm-B] g 4[g | san0]+c
2 2

2 4
sin 20
5

-

sin 26
+__—_

-

=-f+ +260-2sin@+C

= ~2sin@+C

o T
= 0+M—Zsin 8+C

=0+ \1-cos 0 -cos@-2\1 -cos* @+ C
=cos ' Vx+l—x-Jx—2J1-x+C
=—2\/l-_x4cos"s/;tm-+C
=-2J1-x +cos ‘\f.;+\/x—7+C

Question 21:

2+4sin2x o
1+cos2x

Answer
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B s N
2+sin2x) ,
I=| ’

\ l+cos2x )

{24 2sinxcosx ),
l 2¢08 x }

J-i" I+sinxcosx ) |,
= le

523 |
COS ¥ /

= ﬂ sec’ x +tanx )"

Let/(x)=tanx = f'(x)=sec’ x
Sl = j(l (.\‘)*j’(.\‘)]t"tt\'
=¢" f(x)+C

=¢" tanx+C

Question 22:

X+ x+l

(x+1) (x+2)

Answer

et X +x41 — A ” B " )
(x+1) (x+2) (x+1) (x+1)" (x+2)

= 4x+l= A(x+|)(x+2)+ B(x+ 2)+(’(x2 +2x+ I)

(1)

=x +x+l= ,-1(.\'2 +3x+ 2)+ B(x-i-2)+("(.\'2 +2x+ I)
Sx 4x+1=(4+C)x" +(34+ B+2C)x+(24+2B+C)

Equating the coefficients of x2, X,and constant term, we obtain
A+C=1

3A+B+2C=1

2A+2B+C=1

On solving these equations, we obtain
A=-2,B=1,andC=3

From equation (1), we obtain
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x +x+1 -2 3 I
(x+1)( (x+2) (X+l) (x+2) (H,])
X +x+l l
2 p = =2 dv+3 dx + —dx
j‘(.\'~4—l)'(x+2) Ix-e-l j(x+2) I(x-r—l)'
= 2log/x+1+3loglx+2|———+C
C(x+1)
Question 23:
o (1-x
tan”  (——
1+ x
Answer
/=1an" I-—xdr
1+ x

Lety =cost? = dy=~-sinddd

I = I l cos()( ~sinfdd)
I.?sin" {3

= —Itnn ' | 5 sin Hdo
vkos R

= -I tan” tan (_: -sin@dé

% : [@-sinaida
- -.;[o.(-coso)-ju-(-coso)do]
= % [-BcosA+sinA)

=+ ! ()cus()- :sin()

| — .
o8 xox— \II-.\"+L

cos™ x - Jl-r’oC
(tcm r—-yl-x° ’+C

141.- w —
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Question 24:

Vat+1 [log(,\:2 + l)—2l0ng
— .

Answer

Vxt+1] log(x* +1)=2logx | J2 2
[ (x‘ ) :]: ':fl[Iog(x2+l)—log.\'"]

\/x:+l[ (x"Hﬂ
—| log| ——
X X

% |

775 P :E-dr=dt
X X
Sl= | - [1+ ] log(H— '5}1.\-
X X X
=-»; f@?logld{

L s
=—§ j}* logt dt

Integrating by parts, we obtain
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=~ ;[logt- jr-:d: —{(j'logr]jt;dr}dt}

[ 3 3

| e 1 22
—--i IogI--s—— '.3 dt

L 2 2

122 2 !
=-i_3’ Iﬂgl—jj'f (ll]

12 -I| !
=——| =12 logt——1

23"

Question 25:

_Ee'(l—sm"')dx
: l—cosx

Answer
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l-sinx
1= ;e[ }&
; I—cosx
X X
l sin - 5 608
=f@———ﬁf=m
: 2sin”
\ 2
1 X
COSCC < X
= Fe‘ = —col — |dx
: 2 2

Let f{x)=—cot %

= Ee‘ (f(.\')+ /'(x)]dr

= [c." '_/(.\’)dt:l:‘

‘)J‘

g o
Lxm_wxwg]
¥

=—|e"x0- c-xl]
=e

Question 26:

=
SIN X COS X
L‘ dx

cos’ x+sin’ x

Answer
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Al .
SINXCOoS Y
Let/ = j'——:——"—(l,\'
L COS X +SIn X
(sinxcosx)
b
N
1= [i—08 X g
' cos' x+sin' x)
cos' x
= 2
- I‘ fan xsec” x o
ry 1
' l4man x

Let tan’ x =1 = 2tan xsec’ xdv = df

b3
when x=—,1=1
When x =0, t =0 and 4
g odt
241447

| 1
= —[tan r]
2 ({]

=%[tan" | —tan”’ 0]

-3(3]

L
8

Question 27:

~
cos™ xdx

) cos’ x+4sin’ x

Answer
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PO .
cos” x+4sin” x
: cos’ x
=I=|?
I Cos” x+4(|—cos 1)
. I; cos’ x
' cos  x+4-4cos’ x
ol pA-3c0sx-4
3 4-3cos x
:>I=—~1.[4 31.05 xdx+-]~Pw 4 e
4 3cos X 34 4-3cos x
—1 4scc‘x
ldx +
-[ -[‘ 4sec xX- 3
—l[ ]” _I dsec’ x d
1+tan x) 3
=% EL 2sec’x
6 I+ 4tan’ x
Consider, _[2 'lf:etc- ‘:—
an’ x

Let 2tanx =1 => 2sec” xdx=dt

xX= t=w

b
when ¥=0=0 304 when” 2’

' "sec ¥ dt
= | de=| —=
I’ I°4tan x f|+,-

<[]
=[mn '(o0)~tan '(0)]

(1)
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Question 28:

J» sin r+c03x
Jmn2r

Answer

blll X+C0sx
Let/ = j, e o o
Jsin 2x

QI_L(em\wcow)L

J~(-sin2x) :

. SINX 4 Cos X
—— I -

‘E J-—(—I+I—Zsinxcosx)

dx

(sinx +cosx)

dx

L |
=1=|
b \/l-(sin‘xﬂros‘ .r—Zsin.rcos.\')

* (sinx+cosx)dx

\/l (sin x—cos x)’

Let (sinx—cosx)=t = (sinx+cosx)dx=dr

X [l-\/i] x {ﬁ—l‘]
X==—_I= X==— 1=
6 2 3 2

==

When and when
3-1
e dt
I=}5 -
5 Nl=1
-1
s dt
==l
1

B J1=12
As \/l ( ') J , therefore, I=1" is an even function.

(x)dx=2 L‘ f(x)dx

It is known that if f(x) is an even function, then f«"/
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Question 29:

f dx
Wlex=fx

Answer

|=I—I dx

3 | ( |+\+\/_)
I—f'(\/m—\h) ( l+r+\/\)
ey
b+ x—-x
‘r\/m:i\%_r\/;d\
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Question 30:
(rnLhont,,
9+16sin2x

Answer

§in x +cos.x "
) 9+l6<m7\
Also, let sinx—cosx=1 = (cosx+sinx)dy = d

Let [ = j

When x =0, !——landwhenr— =0

J-I:a

i 2 2
= (sinx—cosx) =1
= sin° x+cos’ x—2sinxcosx=1"
= 1-sin2x=/°

= sin2x=1-7°

:j'“ dt
'9+16(1-17)
"I dt B
Ci9416-164°
e di

_J.l')s_]ér “.. :(5) (4,)

st

=4]—O[Iog(l)-log H

<+41
5 4

|
=—oI/log9
40 &

Question 31:

=

_[f sin2xtan™ (sin x)dx

Answer
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T
3

Lét= j‘“ sin2xtan”' (sinx)dx = J'

[}

2sinxcosxtan” (sin x)dx
Also. let siny =7 = cosxdx=dl

When x=0.7 =0 and when x = X t=1

5.

:>I=2_|:j/tan"(r)dl (1)

Consider '[/ an”' rdr =tan”' ¢ -Im’r = H (//’ (lan" I)Iftll}dl
a

2 29 1+r°
-1
t~tan" ¢ 1 | |
= — - jldr+ =t
2 2 29 1+1°
Ftan'r 1 |
= ——f4+—tan"" ¢
2 2 2

Question 32:

< xtanx
[ranr g,
' secx+tanx

Answer
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xtan x
lu’,-‘rsuu-lan\ (I)
= ' (x-x)tan(x-x) - Salx "= -V cdx
I-[ \et(n-r)uan(n-\)}d U f(x)d —[ f(a .)d.)

~(n~x)tan;
= /= jl e Lot P8
l (secx+tanx) |
r)mn\
=>[=| ———av 2
'[ secx+tanx ( )
Adding (1) and (2), we obtain

3 mlan x
2] = j’ - dx
P secx+tan x

sinx
=X =7tr—°—9”.—dv
) Sinx
+ 3
COSX  COSX
=sinx+1—1
=2/ =th—_dv
| +sinx

dx

=217 =nfl.aﬁr-nf T -Iin =
] S

r l—sinx
S =nfx]-n[ ——dx
& I ocosT X

=2l=n-n f(scc’ x—tan xsecx)dx
=2/ =7 —xftan x—secx]

=2/ =7 —r[tan T—secw—tan 0 +sec )]
=2/ =n" —n[0-(-1)-0+1]

=2 =n"-2n

=2l =n(r-2)

18
=1==(n-2
" (x-2)

Question 33:
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fDx—l§+|x—2|+§x—3]]dx

Answer
let/= r[lx 1| #|x =2 +|x- SIJd\'
=1= rix-l|dx+ I'Ix—llde ﬂx—?Mr

I=1+1 +1, 1)
where, I, = rlx ~|dx, 1, = r|r ~2|dx, and 1, = ﬂ\ - 3| d

5= [lx-1ldy
(x-1)20forlsx<4

sh= r(r ~1)dx

=1 =-|i£-—.\'j|
X J

= 1, =[8—4—l+l]=
2

1= [|x—2ds

x=-220for2<x<d4andx-2<0forlsy<2

aly= [(2-x)de+ [[(x-2)n

HH]

] [8-8-2+4]

(S ¥

ul“

~
Il

N e 21
u

ml—

4
(]
I
SRR

-(3)
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I = I‘gx—3|dx

x-3z0for3sx<4andx-3<0forl<x<3

o= [ (3-x)dv+ [ (x-3)r

2 <4 . i
=1, ={3x—i] +['\——3x}
' 2 2
| 3

=1, =[9—2—3+—l-}+[8—l2—2+9]
2 5

. 2 -

=1, =[6-4]+[%]=

From equations (1), (2), (3), and (4), we obtain

9 5 5 19
=4 —4—=—
22 2

.(4)

t | W

Question 34:

=—+log—

.r dx 2 2
Z(x+l) 3 03

Answer
/' >
lLet/ = L
x(x+1)
I C
Also, let =% B

x(x + I) T x ! X ' .l'+i
= 1=Ax(x+1)+B(x+1)+C(x")

= | = Ax" + Ax+ Bx+ B +Cx’

Equating the coefficients of x2, X, and constant term, we obtain

A+C=0
A+B=0
B=1

On solving these equations, we obtain
A=-1,C=1,andB=1
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=

=
=10g4—log3-lo'2+§

=log2-log3+

2) 2
-log( 3 +3

W

3

Hence, the given result is proved.

Question 35:
‘Cxc“dr =
Answer

Let/ = I.\’e‘" dx

Integrating by parts, we obtain

I=x[ede- ‘[{(—;l:(.\’)) Ie"dr}a&
=[xe’], - [ear
=[x ][],

=e—e+l
=]
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Hence, the given result is proved.

Question 36:

[‘ x' cos® xdx =0

Answer

Let/= [l.\'” cos’ xdx

Also, let f(x)=x"cos’ x

= f(~x)=(-x)" cos' (-x)=—x" cos' x =—1(x)

Therefore, f (x) is an odd function.

It is known that if f(x) is an odd function, then -[
P J‘I x'"cost xdxr=0

Hence, the given result is proved.

Question 37:

X

_(3 sin” xdx =-
)

LU B oS

Answer

Let /= fsin-‘ xdx
I= LX sin’ x-sin xdx
= E (l —cos” x)sin xdx

n
= I—’ sin xdx — J.l cos’ x-sin xdx

T
= [—cosx]é +[CO;‘ .3 T
0

=|+%[-1]=1_

‘ f(x)dx=0
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Hence, the given result is proved.

Question 38:
[ 2tan’ xdx =1~ log2
)
Answer
Let] = I" 2tan’ xdx
4 L
1=2 I‘ tan” x tan x dx = 2]" (sec” x—1)tan xdx

n n
=2 I‘ sec xtanxdy -2 I' lan xdx
] |

tan” x | =
= 2| - . 2[I0gcos.\'1'

M)

n
=+ Z[hsg 008 = lugcns()]

: ;
= —logIJ

Ve

=l+2\‘|ug
=1-log2-logl=1-log2

Hence, the given result is proved.

Question 39:
o 18
fsm Yxide=—~—1
d 2
Answer

Let/ = _Esin".\'d.\'
=5 J= l"sin" x-l-dx

Integrating by parts, we obtain
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I=[sin".\'-.\':|:)— '[:\ﬁl_;-xd\'
—

={xsin" x]:l+—12~£ (=2 dx

NI

Let 1—x% =t = —2x dx = dt
Whenx =0, t =1 and whenx=1,r=0

I= [xsin" x]:] + ; ‘[)jt;
- [xsin 'x]L«t—%[%/;]:'
=sin” (I)+[—\fi]

pId
Sy

Hence, the given result is proved.

Question 40:
re'.’—i.rd\_

Evaluate * as a limit of a sum.

Answer
Let/ = I(42”3"dr
It is known that,

[lf (x)dx= (h—a)lim 'l'[_l’(a)i- f(a+h)+

Where, h= b-a

n
Here,a=0.b=1, and f(x)=¢" ™

1-0 1

= h= =—

n n

[u: Ydx =(I-O)[i{!}%[_f(())+_[(0+h)+

. l b -3 JMa-1W
=I|m—[c‘ PO S oo ]
n-en "

vt f(a+(n- I)h)]

et [(0%(n- l)h)]
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R _ 3 2
= hm—[e’ {l+e il O Do T Shet” P Tewn W’}]

”—0',”
i "
1] | 1=(e™)
=|lm— ¢’ LS 2 T
s n l"(é" )

.

| 2 l-e*
= |im~| & { ———r
e ’,

i
=lim—
LS n

!
§.

Question 41:
I dx
¢ +e " is equal to

N tan"(e')+C
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| Y Y0
g, tan (e")+C
c. Iog(e —e ')+C
D. Iog(e"+e ")+C
Answer
dx e’
Let/= [—=—dv= [-—ax
e’ +e e +1
Also, let ' =1t = e dy=dlt
dt
I=|—=
141
=tan 't+C

=tan' (c)+ 2

Hence, the correct Answer is A.

Question 42:
cos2x
Tk
(sinx+cosx) .
is equal to
= +C

A. SInX+Cosx

B log|sin x +cos x|+ C

. log|sin x —cos x|+ C

1

sinx+cosx)
o. | )

Answer
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wye Yy

COs ZX
Let]=- =
(cosx+sinx)

cos’ x ~sin’ x
e
(cosx+sinx)
(cosx+sinx)(cosx ~sinx)
= f— cotl dx

(cosx+sinx)

ix

Icns.\' ~sinx
o [Jye=—————re——{
COsS+sInxy

Let cosx+sinxy=7 = (cosx—sinx)dx=dr

= j‘:i

=loghtl +C
= loglcos x+sinx +C

Hence, the correct Answer is B.

Question 43:

If f(”+b-"') - f(.\‘), then f'rf(x)dxis equal to

e
. ";” [ f(b+x)a
S [
N CL [ f ()
Answer

Let/= fxf(x)dx (1)
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[= -[f(a+b—x)f(a+b—x)dx (Ef(r)d\ =I:f(a+b—x)dx)
:1=If(a+b—x)f(.\')dr
s1=(a+b)[ f(x)ax -1 [Using(1)

=1+1= (a+b)f]‘(.\')dr
=2l =(a+ b)rf(x dx

(a+bJj- (%)

Hence, the correct Answer is D.

Question 44:

ftan '( e ) x
The value of l+x—x is

Al
B.O
C.-1

%
D. 4

Answer

"
Let] = fum '(-l-"‘ l .}«1.\-
’ +X—X

=/= [m'[’l——(l_"') Jd\-

1+x(1-x)
= 1= [[tan" x-tan"' (1-x) ] dx (1)
== _[[um (1-x)—tan™' (1-1+x) |

= 1= [[tan™ (1-x)~tan"' (x) ] s

= 1= [[tan " (1-x)-tan "' (x) Jax -(2)
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Adding (1) and (2), we obtain

2 = f(lan" x+tan”' (1-x)—tan™' (1-x)—tan™' x)ix
—=21=0

=5 Fi={)

Hence, the correct Answer is B.
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